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Description 

TECHNICAL FIELD 

The present Invention rotates to novel pyrroKf na dartvativea having an activity of imitating cytosofic phosphofipase 
*2> Pharmaceutical compositions for inhbWng the cytoaoOc phoaphoQpasa Ag which contain a novel pyrrolidine 
derivative as an active ingredient 

BACKGROUND ART 

Phocphobpase Ag (PLAg) is a protein capable of specifically hydrolyzing 2-acyl ester bond(s) of phospholipids, and 
includes cytosofic PLAe (cPLA^ and secretory type PLAg (sPUy which are detfty cfetingutstatte. 
. W is teiown that cPI^ can selectively hyo^ 
2-posrtion. Accordmgly. the prevention of cPLAg activity wotJd irthtoit the release of arachidonic acid from phospholip- 
ids. Arachidonic acid is a precursor of prostaglandins and letAotrienes, wtich are biological substances known to be 
participating in the onset of inflammation. TTiese Wlammatory subrtarwes are pra 

so called "arachidonate cascade". Therefore, the inhtttion of the release of amchidonicacid woUd suppress the activ- 
ity of various substances involved in inflammation and is useful in the prevention or treatment of inf iamrnatory diseases.- : 
Exanples of such disease include rheumatoid arthritis, asthma. Inflammatory bowel dfeease, injury due to ischemic 
reperfusion. allergic rhinitis, and psoriasis. 

However, there have not been provided any substances which have highly specific activity of inhibiting cPLA2 and 
are clinically appicabie. It has been disclosed that confounds having phenoxy group between tNazoikfione and pyrro- 
lidine rings, which pyrrolidine ring is substituted at the N-atom with benzoxazole. etc.. are effective on non-insulin 
dependent diabetes ^or the like. See. Japanese Patent Publication (KQKAI) Na 213913/1993 corresponding to France 
Patent Application. Priority Claiming Na 91 10430. Priority date: Aug. 20, 1991. However, there is no description about 
compounds having phosphoiipase Ag inhibitory activity in the said literature, . 



DISCLOSURE OF INVENTION 



The present inventors have intensively studied lor developing specific cPUfc inhibitors and found that certain kinds 
of novel pyrrolidine derivatives, especially those having partial structure of thiazdidinedtone or oxazolidinedione pos- 
sess a potent cPLAg tnhfcitory activity. Thus, the present Invention provides a compound of the formula J- 




wherein A and B are independently Oof S; EteOor S;X, is -CO-, -CONH-, -CHjNHSOj-. -CHjNHCO-, -CHjNHCS- 
' "r^ 0-1 <X> ^-: pMzOCHz-. afcylene. afcenytane or a single bond; X 2 is optionally substituted arylene. optionally 
substituted indoksyl or a single bond; D is hydrogen or hydroxysJcyl; Y, is -(CH 2 )-CO-. -(CH,)„NHCO- - 
(CHaJnNHSOs-. -(CH 2 ) m CONH- I -<CH 2 ) m CSNH-, -(CH 2 ) in S0 2 -. -{CH^COO-. or a single bond ; m and n are an Inteoar 
1 £l } hy *°° 6n ' • Jkyl - opBofwily substituted alkenyl, optionally substituted cydoalkyt. optionally substituted 
cydoafeenyl. optionaly sUMttulod cydoalkylsJkyl, optionally substituted cydoeJkenytafcyl, optional/ substituted aryl 
optionally constituted arakyl. optionally substituted heterocyclic grotp or opbonaly substituted airtrw 2 is -S- -SO- • 
O-. -NH-. -OONH-. -CONHCHz- or a single bond; R 1 is hydrogen, optionally substituted alkyl. optionally substituted 
•1^. optionally substitiitede^w 

Ihereof. provided that when X, is -CHjO-. is not a single bond; Y, binds to the pyrrolidine ring at 1 • or 2-poetton X, 
tunds to any positions other than the on. to which Y, binds (provided that when Y, is at the 2-poation, X, binds to'the 
i ipositton), and Z binds to any one of cartxxi atoms on the pyrroidine ring other than those to which X, and Y, bind- 
when Y, binds to the N-atom on the pytrolidina ring, n is not 0; when is -{CH^COO- and m is 0, Y 2 is not H; and 
wh nX, is -C^.a does rwt bind to the N-atom on the pyrrolidine ri^ 
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_j. ArfinMi am are orelerred. However. compounds ol 
Ffrpurpos** th.pr-.r.irwltion, alltt-oornpounds-sdefin^-x^-repr 

preferred errfcoolment are shown by the tormUa la. 
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thereof, provide that when X, *<^;^"J^SS^ binds to the 1- 

55 wl^Wndstofhe 1-poeffon. Ji^S^^J^^^tbS^Xi ml V, *>* wh«y 

«s5sss:srs^ 

ToCHz-. it dose not bind to the NHrtom on the pyrroScSne nng. 
Specific examples include a compound of d» tomnutofc: ... 



Y1-Y2 if 
B 



" Smitarty. exanpies indude a compound ol the formula l£: 



"Y 

B 



so 
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wherein A, B, E, X 1t X 2 , D, Y 1 , Y 2 , Z and R 1 are as defined above, or a prwmaceuticaJly acceptable salt or a hydrate . 
thereof, provided fiat when Xj is -CH^i not a tingle bond; n it not 0; when Y+ is KCH^COO- and m is 0, Y 2 
is not H. Ex am ple s of a compound of more preferred ernfaoolments are as toiows 

1) Aconpoirtwherem 

2) A compound wherein X 1 is -CONH-, -CH^HSOjr or -CHjNHCO-. or a pharmaceuticaBy acceptable saHora 
hydrate thereof. 

3) A compound wherein is optionally substituted phenyiene, or a pharrnacauticany acceptable salt or a hydrate 
thereof. 

4) A compound wherein Y, is -CO-, -CONH-or -SO2-, or a pharrnaceuticafiy acceptable satt or a hydrate thereof. 

5) A compound wherein Y 2 is optionally substituted cydoaJkenyialkyf, optioriaRy substituted aryf, optionally substi- r ' 
tuted aralkyl or optionally substituted heterocyclic group, or a pharmaceuticalry acceptable salt or a hydrate thereof . - 

6) A compound wherein Z is -S- or -O-, or a pharmaceutically acceptable salt or a hydrate thereof. 

7) A compound wherein R 1 is optionally substituted alkyt or optionally substituted aralkyl, or a pharmaceutically 
acceptable salt or a hydrate thereof . 

The term "alky!" means C n - C 15 straight or branched chain alkyt, for example, methyl, ethyl, propyl, n-butyl, i-butyl, 
t-butyt. n-pentyl. n-hexyl. i-hexyl, n-heptyl, t-heptyt, Mwptyl. n-octyl, i-octyl. 3;7«Smethytoctyl, rvnonyl, n-decyl, rvunde- - ■ - • 
cyl, n-dodecyl, and the like. The alkyl may have one or more substituents selected from the group consisting of halogen, ■ 
alkoxy, oxo, phenyl (e.g., 4HTrtrophenyl, 4-methoxyphenyl) and phenylsultonyl. 

The term "alkanyr means C2 • a, 0 straight or branched chain alkenyl, tor example, vinyl, ally!, propenyl, and the 
like. The alkenyl may have one or more substituents selected from 

The phenyl may also have a substituent(s), for example, halogen, alkoxy, eJkylenedicory, and the like. 

Examples of "hydroxyalkyt" include hydroxymethyi, hydroxyethyl, and the like, and hydroxymethyl is preferred. 

The term "cydoalkyT means C3 - C 12 cycloalkyl, tor example, cyctopropyl. cydobutyt. cyctopentyl. cydohexyl. and 
the fike. 

The term "cydoalkytalkyT refers to a group wherein alkyl group is substituted with C3 - C 12 cydoalkyl group, for 
example, cydopropylmethyi, cyclobutyimethyl, cydoperrtylethyl, and the like. 

The term "cydoaJkenyl" means Cg - C 12 cyctoalksnyl, tor example, cyctapropenyt. cydobutenyt, cydopentenyl, 
cydopentadienyl (e.g., 1,3<ydopentadien-1-yl). cydohexadienyl (e.g.. l^cyctohexaolen-1-yf). and the like. 

The term *cydoeJkerytaJkyT refers to a group wherein aikyi group is substituted with C3 - 0, 2 cydoelkanyt group, 
tor example, cydopropenylmethyl, cydobutenylethyl, cyctopemanylmethyl. cyctopentadienyfmethyf, cydohexadienyl- 
hexyl (e.g.. 1 ,4<ydortexadienylhexyf), cShydrortaphthytoexyt (e.g.. 1 .4^riydronaphtfiythexyQ, and the fike. 

The substituenKs) on the above-mentioned "cydoalkyl", 'cydoalkenyT, cydoalkylalkyr and "cycloalkenylalkyl" is 
the same as that described in the definition tor "alkyT. 

The term "optionally substituted amino 1 ' means mono- or tit-substituted amino or cycfic amino, tor example, dimeth- 
ytemino, diethytamino, ethytmethytamino, morpholino, pperioSno, wperadino, and the like. 

The term "alkylene" means a group derived from C 1 - C 4 alkyl. tor example, methylene, ethylene, tri methylene and 
tetramethytene. 

The term "alkenylene" means a group derived from C2 • C 4 alkenyl, tor example, vinyl ene, propenylene and bute- 
nylene. 

The term "an/" refers to, for example, phenyl, naphthyl, and the like, and phenyl is preferred. The aryt may has one 
or more substituents selected from the group consisting of phenyl, halogen, alkyl, ataxy, trifruoromethyt, alkytenedioxy, 
acyl. carboxy. alkoxycarbonyl, carbamoyl, hydroxymethyl. amino, rdtrie and benzhydryl, acytamino ( .g„ acetyiamino). 
cyanoatkoxy (e.g„ 3-cyanopropoxy), phenylazo, arytsultonyl ( g., phenylsultonyl). nitro, aralkyl (e.g.. benzyl). 3«oxotso- 
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1 1 «jrv^ii*«iB«olhia«)»-2-ylmtmoicy, t-butyWmath- 

yWyl. hydroxy. 

* rt ¥ to * cart ^^ ™™2£d^udWts indud. carooxy. ^t*^^^^' 

hydroxyalkyl (e.g.. d aryl indud* 24luorophenyl. a^orophanyt. 4^ki0f oph- 

mXwtriBuoron^arxlthel^^ 2>6 ^chtofopheny). 4-bronx*hen*. 

2 Zobromopberyl. 4-m*hytphenyl. 4-ettiytphenyl. ^^S~nhWwl 2 4-dme«xwyph.nyt, 3,44iniethoxyphenyl. 3,5- 
^^^^ 

dmetrwxyphenyt, 3.*^^ l * ox >J^ 3 <ajt»cypheny,. 4-canx*yphenyt, 2*ndh- 

.1 ,4*iiriydro-2HiapMhyl. and the Ihe ■ ■ ^ ^ ^ but also a group containing two or more 

The d*n«on ol aryl includes not a group contam.ng a «ngle aryl group ow v ...... ,. . 

The tarn, "aralW (arylalKyO" is a »^r^^^^%^ave sKtituents as mentioned *ove. . 
indudebenr»1.phendhyl.ar^ 
Acoomft*ly.axanpleedaialkyl.r^^ 

ber«hydryl.d«4'*ioic^^ 

The term Heterocyclic group" means a ^ ^^^"J^ialy condensed with a carbon ring. Examples 
consisting of eaygen. suNUr or nitrogen atom or ^"n^f^i^STT^ (■*' car " 

barotyi (eg., S^roazd^nolyl J^l^^beSSa^ °enzothiazoly1 (eg. 



The subetituent 



to "optionally subsototed-hderocyclc group" can be 
means fluorine, chlorine, bromms, and 
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The term -halogen' means ^ n \ < ^^^' m Jz^^ med ^ a n alkali metal such as potassium or 
Examples d pharmaceutcatly acceptable sate irKlude salts tormea wnn *n 

sodum.andl«a^.nd*^ 

Further, the confound of he present invention era ns ««« 

THE BEST EMBODIMENT FOR PRACTICING THE INVENTION 

^ i n^, „on h* nr«riArod in a conventional manner, it is conveniently pre- 

ABhoughtheconpourxildtheda^ 
pared accading to either d the prcx^ 
5!ccesees are Ihowever. pwrio^ 
within the scope d the invention. 

1) Compounds having suHur atom at the 4-poertioo d pyrrdHne ring (Z - -S-) 

.. PjmBundB h-ying amide group at the 2-poellion d pyrrolidine ring (X, - -CONH-) 
M S aC^up at the 2*os«*n d pyrrd**e ring. 

■M**.: Compounds having an*, or sdlonamde group at the 2*os*ion d pyrrolidine ring via dKytene 
_ . ,„ ..B.^gnn, i. subeitutad at a ditterent positions) (X n - -CONH-). 
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Method E x : Compounds which do not have an amide bond at the 2-poritan of pyrmfrffm ring hut haw> a 
or ether-bond oVectry linked thwratoCX, - -CHgOCHj-or-CHgO-). 

Method E £ : Compounds having carbon bond otths 2i>osftion of pyrrolidine ring(X 1 is alkylene or aJksnylene). 
Method F: Compound* having thiszoidinedione at ths 2i»sH>on of pyrroGolne ring (X, - single bond. X2 - single 
bond). 

2) Compounds having oxygen atom at the 4-posltiono 

' MattO Pl fl: Compounds having amide group at the 2-position of pyrrolidine ring (X 1 ■ -CONH-). 
M*ltaiH:C6mrjou^ 
• ; or-O^NHCS-). , ; . 

Ma tt Q d J: Compounds having hydroxyafcyl group on the double bond (0 ■ hydroxyalkyi). 

3) Compounds having nitrogen atom at the 4-posrtion of pyrrolidine ring (Z «* -NH- or -CONK-). 
' MalbPJiJ 

4) Compounds having carbon atom at the 4-positton of pyrrolidine ri^ 

5) Proline derivative (Z- single bond/R 1 - hydrogen) — * vss*y- \ ; .^v.- 

. Method L Compounds wherein pyrrofidine ring has no sub situ en ts at the apparition - . , , . v . . . . . 

6) Compounds having sulfur atom at the 4-posrtion of pyrrolidine ring and exhtorting different configuration at the 2* and . 
4-posrtions of pyrroldlne ring. 

Method M : Compounds of the oonfjguiation of (2ft p«- Aftnr(gff 4a) having suHur atom at the 4-posmon of 
pyrroJirJne ring . Conpounds having sulfur atom at the 4-posrtion of pyrrolidine ring prepared acconfing to the 
v method of item 1) above are in (20, 4P) (figuration. 
Method N 

7) Compounds having thiazolidinedione at the 4-postion of pyrrolidine ring. 

The methods above will be hereinafter described in more detail. 
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wherein R 1 , A, B, E, Yi and Y 2 are as defined above and R 2 ie lower aikyl such as methyl, ethyl, 1-butyi, and the Hke, or 
aralkyl such as benzyl or the like; TUs trityl group; R 3 Is N-protecting group; R 4 is hydraxy-protecting group; and W is 
a leaving group. 

Process 1 (II ->lll) 

Thte process involves the protection of N on pyrrolidine ring, followed by conversion of 4-hydroxyl group into a leav- 
tng group. N-protecting reaction is carried out In a solvent such as tetrahydrofuran, dtehloromethane, benzene, or the 
BkB, in the presence of a base such as triethytamine, pyridine, or the Use, using Boc-protecting agent such as 
butcoycartKiriytoxyi (Boc-ON). t-fautoxycartenyl anhydride [(Boc^O], t-butaxycartx>nylazlde 

(B0C-N3), and the fike; PMZ-protecting agent such as 4-rnethOKybenzyloxycaitK>ny^ 4-methoxybenzyl S-{4,6" 
dinwhylpyrimidtne-2-y^ 4^elhaxybenzykwycartxxitf (MOZ-ON). and the 

like; or PNZ-protsctlng agent such as p-nitrobenzytchlorotor i T iat e, and the like, so as to form carbamate. 

As the next step, hydroxy! group is converted into a leaving groupi Examples of leaving group include O-meeytate, 
O-tosylate, O-triflate, halogen and the like. To introduce such a leaving group the reaction is carried out according to 
a conventional manner using mesyl chloride, tosyl chloride, trifluoromethanesuftonyl chloride, phosphorous trichloride, 
phosphorous pentachksride. or the like. (Japanese Patent Pubfcetion (KDKAI) 294970/1997; USP 531 7016). 
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BgaBL2(IU->Q0 

pr^e of patta^Wotc^wt^ hating il 50«rt;. 



bromoojngwe o-n » ■» it — r fnimnrttl try wH^n a* ■ heMs ebon. 

compound & with sodium mtthytate at 0-25»G ^ ^ oeprdt**ng the TrS with silver nfrate, 

^hepmces*5..a*^ 

treating the resulted «*v*r^^ 

S^iumse1!with*eha«*a^Toe^^ 

sate are recovered by precipi^^ • 
hydrogensuWdetoM-Shratat^^ 

added sodium mrttfattm a J^J*" ^^^T^S^un. art or asl isi gh/es a 4^R< cdm- 
treated with the halide above, after ajrwentrabng to dryness » sow. 

pound. 

Pjssasifi(yi->MD 

m. in a solvent such as methanol, dimethyl suHcwde,ort»iii». 

VIII t, » MM «* « «*•«> ^.^^JTS^Tot^ 

H ^^^'^* *. *o group *> 

in a solvent such as te ^^V^!^^^^ ne „ ths yke, is used in association wrth cfc*ck*exy<- 
hydroxybenzotriazole, hydroxysucdnimide, K a condensino agent Further. 

« in^acad^rid^th^ 

BgfiiiLfi(K->& 

M Thleproo^irM^tner^oftNhydr^ 

tetrabutyiammorium fluoride, acetic add. or the Uta. In tetrahydrohran. 
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Process 10 (XI -> Xlf) 

This process involves the production of a benzyittene derivative XII by reacting on aldehyde XI obtained in the pre- 
vious process ttfth 2,4-thlazolio3neritorte, 2-thioro-4^azoldmie, or 2.4-oxazoecf rwrJone. The reaction is carried out 
in a solvent such as benzene, toluene, or the like, under a condrtion lor Knoevenagel reaction using acetic acid and pip- 
eridine as a catalyst for 2 to 15 hr under refluxing temperature- 

Process 11 (Xli ->Xlin 

This process involves the deprotection of the protected N-atom of pyrroidlhe ring. A salt of the oorrespondirtg acid 
Is obtained through the reaction with, for example. 5-20 equivalents of an inorganic acid. e.g., hydrochloric acid, hydro- 
bromic acid, tor 2 to 6 hr in methanol or ethyl acetate, and the removal of the solvent in vacuo. 

Process 12 (Xllt -> M) ' -\*. 

This process invo^ the to - . 

formation of amide bond is carried out by reacting wfthacyl haide in the presence of a base such as triethylamine or : . 
pyridine, rf necessary W 

to that descried in Process 7 above. The formation of sulfonarride is carried out by reacting substituted suttonyl chtonde 
derivatives in the presence of a base such as triethylamine or pyridine. The formation of urea, thiourea can be carried 
out using isocyanates or isothiocyanates. 
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wherein R 1 , R 3 , A, B, E, W, Y 1 and Y 2 are as defined above and V is -SO2-. -CO or -CS- . W 1 tsa leaving group and u 
is a protected carbaxytic acid group. 
so This method is related to the synthesis of amides or sulfonamides wherein the side chain at the 2-posrfon of pyr- 
rahdsie ring is elongated with methylene. 

Process 1 f XIV ->jQQ 

as This process involves the conversion of the hydroxyl group in the 24iydroxylrnethy1 group into a leaving group This 
process is, tor example, carried out in a manner similar to that used for the conversion of hydroxyl group Into a leaving 
group in the Process 1 of Method A above. The starting compound can be obtained by reducing the compound obtained 
in process 1 of Method A. 

40 Process 2 (XV ->XVI) 

This process involves the conversion of the leaving group at the 2-poertion into a phthalmide group. It is carried out 
by heating a compound with potassium phthaUmWe tor 3 to 12 hr in a servant such as dirrKrtfiyttorrmnide or tetrahy- 
drofurart 

45 

Process 3 (XVI ->XVI1 ) 

This process involves the conversion ol the leaving group at the 4-position into a tritytthio group in a manner similar 
to that described in Process 3 of Method A. 

so 

Process 4 (XVII ->XVII Q 

This process is related to Ihe Gabriel synthesis where the phthaf rrtide group at the 2-position is converted into an 
amine. The reaction is carried out by heating a starting compound XVII with hydrazine hydrate for several hours in a 
66 solvent such as methanol, o^toromethane, or the ike. 
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10 



by treating to product in Process 4 h the lolc** manner. 

[QQflli->JQO 



^^^^^^ 

trimethyWyl, and the like. 

T^proc^c^^idoUinamanner^ 

. Pmefltt9 ()«l'>ffiU) 
Method A. 

Bpi»JflQQfll->JQflll->ia» 

L^.^^ktan.endthattor or introducing -S-R 1 group can be reversed. 
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< Method B2> 




wherein R 1 , R 3 , A, B, E, V, Y, and Y 2 are as defined above Y, is -CHgNHCO: or -CHgNHSCV. 
This method is related to the synthesis of conpouncfc havinQ beruy idene 

Process 1 (XVIII - >XXIV) 

In this process, a compound XVIM prepared in Process 4 of Method is converted into an amide or sufonarride . 
in a manner similar to that of Process 12 of Method A. 

Process 2 (XXIV -> 1-4) 

This process can be effected in a manner similar to those of Process 5 of Method A and Process 8 of Method Bf 
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C) 



10 



1S 



30 



as 



Process 2 



R 

COT" OC- H 

CHaOH 

Process 3 



Yl- Y 2 XXVII 




40 



• oi o2 r3 a r p y and Yo are as defined above, R 7 is t-txityttn^lhyWJyltttyniethyl, carboxy ester, or the 

suteUtuants. 
E£OC«ai(m->2QC/l) 



to. omasa invokes the preparation of hydroxyn^hy»*A»titut.d bww cieriveiives. ^J"™™^ 
ss Tn» process aivowee vm p^»«uu. ' ^'- 1 _ rf ^ dh(tevm-fw i «,») ri accordance with the method 

descrbed in Process 8 of Method A. end, ^^^^J^^^^J^^j^^^llJ^^^j^^^^g and 10 of Method B. 
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Proems 3 fXXVIl -> 1-5) 

The product of Process 2 when treated in a manner similar to that described in Method A, gives the aimed com- 
pound Ji 

(MethodD) 



,COOH 




Process 2 



wherein R 1 , A. B, E, Y 1 and Y 2 are as defined above. 

TW6 method is related to the synthesis of benzytidene derivatives having hyoVoxymethyt group on the double bond 
in the benzyl portion. The synthesis of p-chkxoacety(anifine or formation of beruytidene can be eHected in accordance 
with the method described in a literature such as Arie Zask et ai.. Tet. Lett.. 34. 2719. 1 99a 

Process 1 (XXVIII ->XXIX) 

This process involves the formation of an amide bond by reacting a compound XXVUl with p^htoroacetylaniine 
prepared by the method described in thB literature above in a manner simiar to that described in Process 7 of Method 

A. 

Process 2 (XXIX » 

In this process, 2,4^axolldineo1one is ffrst converted hno anion with i>butylWhium in tetrahydrofuran and then 
allowed to react with chloroacetyt compound. 
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cootf 




CHaOH 



VY 2 



IS 



Y,-Y 2 



R 8 



20 



Process 3 pig 




cho 



25 



36 



Process 4 R ig 




XXX 



Process 5 HO 



-CYs 
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Add 




b£2 



^^pi r2o3a.be Y 1 arriY 2 OT«d*iMdabov.«ndR B iscyaw«tter.caftw 
. ^ m^' ^ ol oonpounde wh«* the beozySden- port™ and purine port™ are 



linked via an ether bond. 



- --^ — 1 1n Pracitt 8 Of IMnOdBi. 
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Process 2 (XXX ->XXX|) 

This process is related to the tormation of an ether bond. The compound 2QQJ is treated with socium hydride in tet- 
nihydrofuran, dmathytforinandda, or the ike. and reacted with a benzyl haJide derivative, e.g., a-brorno-p-tolunitrie 
about overnight al a temperature from -70°C to ambient temperature to give the compound XXXI 

Process 3 (XXXI -> XXXin 

In this process, the substituent R 8 on benzene ring is converted into aldehyde trough hydrolysis, esterffication, 
reliction, oxidation, or the lite. For example, when R 8 is cyano. it is carried out by reacting a starting compound xxxi 
with diisobutylaJminium hydride in a solvent such as benzene, toluene, or the lite, about overnight at a ternperature from 
0°C to ambient temperature optionally under heating at about 50°G. 

Process 4 fXXXII -> l-fl v ..,.. 

This process is related to the formation of benzyiidene bond through the Aidol condensation in a manner similar to 
that described in Process 10 of Method A. The product when treated conventionafly; gives the aimed compound fcZ. 

Process 5 (XXX ->l-7-2 ) 

In this process, the compound Ji2 is prepared by subjecting a starting compound JQQj to Mrteunobu reaction to 
form phenyl ether bond, and deprotecting the trftyt group on nitrogen atom on thiazofidine or oxazoiidine ring by treat- 
ment with acid such as trif luroroacetic acid, or the lite. 
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10 



20 



40 



CMfiOO* fc CH,COOrf 
CHgCOOR? 

Process 2 f Rl$ /Y Process^ 



CHzCOOP? ^ „ ^.CHiCHpH 

~<X, — '-CC 



CHaCHO 

Process 5 _/"Y Proccss6 - 



Y1-Y2 




ftCXlX 



H 



4S This 

via ca/bon-carbon bond including <toi*ie bond. 



i fXXXIII ->XXXVlU) 

so The sorting conpound JQQJUl is prepared following fte teaching of M. Sunagaui at al.. 
50 . !c^,^™. JlXu«Ax, to an aldehyde can be effected in manners aimilar to those descnbed -1 



44(4), 459 (1991). Proosaaaa 1-5 leading to an aldehyde i 
Method A. 

(xxxvill •> Lffl 
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no! or methanol in the presence of ft base such as triethytamms tor about 14 hr to yield the aimed benzyUdene com- 
pound Cfcfi). The catalytic hydrogenation ol a double bond(s) is carried out in a solvent such as methanol or ethyl acetate 
using platinum as a catalyst in an atmosphere of hydrogen. The resultant product, when treated in the same manner as 
that described In Method E 1 , gives the aimed corrpound. 

< Method F) (Yl->hfi) 




wherein R\ R 2 , R 3 , A, B, E, Y 1 and Y 2 are as defined above. 

This method is related to the synthesis of compounds having thiazolicfine or oocaxoticfine ring linked to pyrrolidine 
ring at the 2-posfton via methyfidene. The conversion of respective sub6tituerrt can be carried out in manners similar to 
those described in Method A. 

< Method G> CJL->JSU->Hfl) 



30 



35 



40 




wherein R 1 . R 3 . A. B, E, Y 1 and Y 2 are as defined above. 

This method is related to the synthesis of conrpounds having oxygen atom at the 4-poston of pyrroUdne ring. 

so Process 1 

This process is related to the formation of an ether bond in a 4-hydroxy compound derived from the starting com- 
pound used in the Method A. To the 4-hydroxy compound is added a strong base such as sodium hydride in a solvent, 
e.g., dimetfryrtormamide, in the presence of atkyi haJide. The reaction completes in 3 to 1 5 hours at a temperature range 
ss of 0°C to ambient temperature. 

The rest of the processes foliowing the Process 1 above, Involving the conversion of respective substituent can be 
carried out in manners similar to those described in Method A. 
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10 



IS 



so 




-N 0 

\-y 2 *ua 



fVO- 




A 
NH 



so and an arnde termed by etongatino the 2-aide chain wtth methylene. 
p r nmtt1fXUI->XLJlD 



66 



t^^S^grcup ^n be praparad through the ***** **h 3,4< J ihydro-2H-pyrare I 
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Process 2 OCLIIIoJCLIV ) 

This process is the same as Process 1 of Method E 1 . which is related to the conversion of ester into hydroxy* group. 
Process 3 fXLfV -> XLV) 

This process is related to the conversion of hydroxy! group into phthaJiinide group by means of Mttsunobu reaction. 
For example, after reacting triphenyiphosphine and dtitopropyt axaftcarboxylate or diethyl azotfcarboxylate in tetrahy- 
drofuran at low temperature, rjhthalirnide and a compound XLIV are added in series thereto and the mixture is reacted 
for several hours at a temperature range of fce-cooCng to ambient temperature for about overnight. -. . 

Process 4 ( XLV -> XLVI) 

This process is related to the deprotectton of protected hydraxyi group through the reaction with p-toluenesuHbnic \ 
acid or aqueous acetic acid in a solvent such as methanol, tetrahydrofuran, or the like, at room temperature about over- 
night. 

Process S (XLVI -> 1-11) 

This process is the same as the Process 1 of Method Q and is related to the formation of an ether bond. 
The resultant compound is then treated in manners simOar to those described in Processes 4 and 5 of Method B 
to give the aimed compound. 

(Melhodl) 



JSOOH 




wherein R 1 , A, B, E, Y 1 and Y 2 are as defined above. 

This method is related to the synthesis of compounds having an oxygen atom at the 4-position of pyrrolidine ring 
and hydioxymethyt group on the double bond in the benzyl portion. This method can be effected in a mamersimsarto 
that described in Method D using a carboxytic add obt a ined in Method Q as a starting compound. 
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(Method J > 

COOR 2 ^ COOR 2 



TO 



28 



30 



40 



w 

-ft 3 ' 



xlvw 



coor 2 ^y C00R2 

L 

2-NH-or-CONH- 

20 



Process 4 



R 3 £COR 2 



R 1 -HN-< I 



A 

NH 



Y1-Y2 

B 1-13 



-Mmrmin r 1 r 3 b 3 x< Xo A 8 E. W. Y« and Y 2 are as dafinad abova. 
<s ^ me^ * to the sW«*s of confounds having a nrtoQan atom at tha Wion of pyrroSdn. nn* 



OU -> JOYLU) 

in thiapioceBS, arifcooanatom teu^^^ 
so ^asdinwthyttonmn^at40to60*Ck»about2to9nr. 

PmcftBs2 (XLV[ll ->XLC0 

In this ptocass. an aside grw«>iarso^ 
55 such as dkwane in the atmospharaof hydrogen 
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ProcassSfXLIX ->L1 

TWs process is related to the alkytation , which is carried out through the reaction with an aikyl hatide in the pree- 
ence of a base such as potawkim carbonate or sodium hydroxide in acetorotrile tor about 1 6 hf at a temperature of ice- 
5 coolfrig to room temperature. 

Process 4 fl.-> 1-13) 

This process is related to the protection of an amine when Z to NH. When Z is -CONH-. the objective compound 1: 
to 11 can be prepared cOrectiy from a compound L without obtaining an intermediate ]J. T>^ process can be carried out 
by the method described in the Process 1 of Method A. 

The resultant compound, when treated in manners srmiar to those described above, gives the aimed compound. 

< Method K)(Ul-> 1=14) 



20 



25 



SO 




35 

wherein R 2 . A, B, E, X 1 , Xz, Yi and Y 2 are as defined above. 

This method is related to the synthesis of compounds having substrtuent on the caitoon atom at the 4-posrtjon. Pyr- 
rotidines having a carbon atom at the 4-position can be synthesized in accordance with the method described in a liter- 
ature (J. Org. Chem., 57, 1927, 1992). The conversion at the 1- and 2-posffions can be carried out in a conventional 
40 manner. 

< Method O (LIU -> 1-151 



SO 



55 



COOR v^^A 

B 

LSI 1-15 



whereinR 2 . tf.A.B. E. X,. Xj. Y, and Y 2 ar as defined I 

TWs method is retorted to the synthesis of compounds having no substrtuent at the 4-position. The aimed com- 
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10 




15 



lor oral or parenteral admWstrabon ^JT^^^SS such as lablefc, capsules, ganulas. 
* Pour^thap^ir^^ 

powers, syrup, and the Ifca, a ^^J^^^ D ^ ne0 ^ $ tactions such as antmert. . 

intraocular or subcutaneous injector, ^P 0 ^^^^ STsorvents. and bases'known to one 
The tormulations above can ^^^^^^S acting an *tive ngredient 

of ordinary « in the ^^^^^^,^!Z ^ pharmaceutical^ acceptable 
« tc^erwith ««^y c«^^ 

exnpients such as binders (a.g.. cornstarch), t iw* <e.g.. wcnw i in the case ol liquid lor- 

and the like. ^^.^^^iw^deoerrirwonthaadrrtni 



EPOftMOMAI 

Example 1 (Method A) 



^COOCH 3 



\ NBoc 




2) CH,I 
COOCH, 



? 'Boc 
4 

-COOCH, 

TrSNa- TrS^NX ■ 1) HC. 

2 — 




Bpc 5 :.. 2)Q-COCI 
EtjN 
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15 



20 



25 



. NaOMe 

o ~~ 



4) CHs^^Br 

7 O 

_ jCOOH 

-Of' 

V^-NBoc 



1N-KOH^ CHjS 



■ 8 
(a; H 2 N-^-CH a OSi , BdWte 2 ) 



a 



V-NB 



COHN-^^-CHaOSKPHaJa'Bu 



CHsS ' * "iBoc 



9 




IBoc 1Q 



CH,S 



COHN-^-CHO S^NH 



50 V—NBoc AcOH Pyperidne 

11 
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s 



10 



15 



20 



25 




A-1 



(1) 1->2 

35 To a solution of 4-bydraxy-L-proline methyl ester hydrochloride (45.4 g. 250 mmol) in methylene chloride <450 ml) 
were added triethytamine (70ml. 2 x 250 mmol), and then dM-butyl cfcarfoonste (69ml, 1 2x 250 mmoO under ice cooi- 
tng. After stirring for 2 hr a! room temperature, the reaction solution was washed with 2N HQ. 5% NaHCOa, HfeO suc- 
cessively, dried over NajSC^ and concentrated in vacuo to obtain an aimed product (72.6 g) as an oil. 

The product was dissolved in methylene chloride (300 mf). To the solution were added triethytamtrte (38.3ml, 

40 1.1x250 mmol) and methanesuftonyl chkxide (19.4ml, 250 mmoQ under ice-cooling, and the mixture stirred for 30 min 
at the same temperature. The reaction solution was washed with 2N-HO, 5% NaHCOa and ^O, successively, dried 
over Na2 S0 4 , concentrated in vacuo and recrystalKzed from ethyl ether/hexane to obtain mesylate (69.5 g). Yield 86%. 

(2) 2->3 

45 

To a solution of mesylate (5.0 g , 1 5.46 mmol) in dimethyltormamide (1 5 ml) was added potassium thioacetate (2.12 
g. 1 2 x 15.46 mmoQ and heated at 60°C for 90 min After pouring Into water, the mixture was extracted with ethyl ace- 
tate. The extract was washed with H2O, dried over NagSO* and concentrated in vacua The residue was subjected to 
silica gel column chromatography and the fractions etuting with hexana/ethyl acetate (3:1) were collected to yield ace- 
so tflte (3.1 8 g) as an oM. Yield 67.8%. 



Elemental analysis (C 1 aH^ 1 NOs6) 


Calcd.: 
Found ' 


C. 51.47; 
C. 51.24; 


H, 6.96; 
H, 6.95; 


N. 4.62; 
N, 4.64; 


S, 10.57 
S, 10.54. 
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10 



iRtCHCy: 1752.1695. 
(3)3>4 

_ , n in r,^ wn added lM-NaOMe/MeOH (74ml, 73.7 

To. solution of 

„^ over 6 min at -25-C W « ^J^^r^^T^e reaction mixture tm poured into water 
added thereto and the ™<ture ^ NaHC0 3 and H2O, successively, dnedover 

and extracted with ethyl acetate. ^^^^^* to ^ gal column chromatography and the fractons 
NfcSO*. a«l concentrated in vacuo The r«^^«^"^^^V^ (203 g) ^ an oil. Yield 100*. 
.hLgwilhhextnWelhyl.^ 



f5 



Elemental analytis (Ci^NC^S) 




Calcd.: 


C. 52.34; 


H. 7.69; 


N.5.09; 


S, 11.64 


Found: 


C. 52.14; 


H.7.61; 


N.5.1V. 


S, 11.57. 



20 



25 



30 



IRfCHCy: 1752.1695. 
(4)2->5 

^^cndi lim hvdride(29o 1.3x55.67 rwnoOintetmriydro^ 
A sdubon of a starting compound (18 Oj^«~0«nM^ 2 4hrat 

to obtain the objective compound (22.4 B ). inp. 163 - 164"C, yten bv*. 



Elemental analysis (C30H33NO4S) 




Cafcd.: 


C.71.54; 


H.6.60; 


N, 2.78; 


S.6.37 


Found: 


C.71.58; 


H. 6.66; 


N.2.83; 


S.6.30. 



60 



(5)5->6 



„ 17 M ,i UB i«it. was bubbiad into a solution containing a starting compound (25.5 g, 
to, 2 h. at room lor^onMo. too SSS^^Jl TbTTIohtoi added t™Worrtoo 
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phere. After stirring fx 1 hr at room temperature, the reaction solution was washed with 2N-HCI, 5% NaHOOa and HgO, 
successively, dried over r^SO* and concentrated in vacua The residue was subjected to sica gel column chroma- 
tography and the tractions elirting wrth hexane/ethyt acetate (2:1) were cof acted to yield the objective product as a foam 
guantHative^ 

6 

NMR (COOa): 1.85 (m, 1H). 228 (m, 1H), 2.52 (m, 1H), 2.75 (m, 1H). 3.03 (t J«10.8Hz, 1H), 3.74 (s, 3H), 4.47 (d, 
d, J-10.0.7.8HZ, 1H). 7.00-7.52 (m. 20H). 

4 - i (6)6->7 

' io • •• . .'••"*" - 

1 To a solution of a starting compound (26 g, 51 .2 mmol) in methanol (300 mi) was added pyridine (10.4ml, 5 x 51 .2 
mmoO under ice-cooling. Silver nitrate (20 g, 2-3 x 51.2 mmol) in a mixture of methanol (40 ml) and water (40 mi) was 
then added to the solution ovar 10 min, followed by stimng for another 10 min. After addition of water, the reaction mix- 
ture was extracted with cicNorometrtane (500 ml). The extract was washed with water; and dried over NB2SO4 to obtain 
is aaoMionofailversaltincfichloromethane, which was used in the next step as it is. 

Hydrogen sulfide was bubbled into the solution with stirring and under ice-cooling over 10 rrin. The precipitated sik 
-. ver sulfide was filtered off and the titrate was concentrated in vacuo. The residue was subjected to sites gel column 
c hr o ma t o graphy and the fractions editing with hexaneVethyl acetate (2:1) were collected to yield the thiol compound 
(13.13 g) as a gum. 

20 

NMR (CDCIa): 1.74(d, J.7.5H*, 1H), 1.97 (m. 1H), 2.83 (m, 1H).3.25 (m. 1H). 3.57 (t, J.10.0H*. 1H), 3.79 (s, 3H), 
3.90 (m. 1H), 4.72 (d. d, J«9.2,8.0Hz, 1H), 7.34-7.62 (m. 5H). 

A solution of tie resultant thiol compound (13.13 g, 49.5 mmoi) in dimethytformamide (1 30 ml) was stirred under \ . 

25 cooling at -50°C under argon. To the mixture was added 2.55M/L sodium mefrytaia/methanol solution (18 4ml, 0.95 x 
49.5 mmol) over 1 min. Three-minute later, a solution of 3,5^i-t4xrty1-4-methoxybenzy1 bromide (19.6 g, 1.2 x 49.5 
mmol) in dimethytformamide (20 ml) was added over 7 min The mixture was stirred for another 20 min, poured into 
water and extracted with diehtoromet ha ne. The extract was washed with water, dried over Na^SO^ and concentrated 
in vacuo. The residue was subjected to silica gel colur^ 

so acetate (2:1) were colected to yield an aimed product (12.97 g) as a gum. Yield. 51%. A portion was ryophttized from 
benzene and subjected to elemental analysis. 





Elemental analysis (C29H39NO4S 0.40^) 




Calcd.: 


C. 71.30; 


H. 7.88; 


N, 2.65; 


S.6.06 




Found '. 


C, 71.22; 


H, 7.92; 


N. 2.77; 


S. 5.81. 



40 



\H (CHCy: 1749.1632,1603,1578.1413. 

NMR (CDCI3): 1.35(6. 18H). 1.99 (m. 1H). 2.60 (m. 1H). 3.08 (m. 1H). 3.50 (m. 1H). 3.59 (s. 3H) ( 3.66(8. 2H). 3.76 
46 (S. 3H). 4.65 (djd. J-7.8.9.4HZ. 1 H), 7.09 (s. 2H), 7.32-7.58 (m, 5H). 

(7)7 ->8 

To a solution of methyl ester (20.3 g, 73.7 mmol) in methanol (148 ml) was added 1 N KDH 148 ml (2 x 73.7 mmoO 
so and the mixture stirred lor 3 hr at room temperature. The reaction mixture was poured into water, acfcfiried with 2N HO, 
and extracted with ethyl acetate. The extract was washed wHh brine, dried over Na^SO^ and co n cen t rate d in vacuo. 
The residue was recrystalized from ethyl ether/hexane to obtain carboxytic acid (18.68 g). mp. 88-89*C. yield 96.9%. 



56 



Bemerttal analysis (C t1 H 19 N0 4 S) 


Catad.: 


C. 50.56; | H.7.33: | N.5.36; 


S. 12.27 



30 



(C) 2002 Copyright Derwent Information Ltd. 



EPOM80MA1 

(continued) 



.Elemental analysis^ 








Found: j C, 50.34; 


H. 7.28; 


N, 5.40; 


S. 12.17. 



IR(CHCW::175B.1725ie95. 



5 



(8)8->9 
(9)9->10 

,^««|^<77'<M.1«6M™««»2«^ 



30 



Elerrwrtft) an«ly«i» (C^H^N^S) 




Cakxt: 


C. 58.99; 


H.7.15; I 


N, 7.64; 


S, 875 


Found: 


C, 59.17; 


H.7.26; J 


N. 7.53; 


S, 8.50. 



|R (CHCI3): 3610.3410.3330,1690,1602,1523. 

40 

(10) 10 -> 11 
so Yield 94.0%. 



Element* analysis (da^N^S CZMgU) 


Calcd: 
Found: 


C. 5B.74; 
C, 58.62; 


H.6.68; I N.7.61; 
H.6.66; I N,7.49; 


S.8.71 
S, 8.82. 
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IR (CHOg): 3400,1695, 1592. 

NMR (CDCfe): 1 .48 (8, 9H). 2.15 (a. 3H), 7.70 (d. J-a6Hz. 2H). 7.85 (d. J«8.6Hz. 2H), 9.91 (s, 1H). 
(11) 11 -> 12 

To a solution of the aldehyde (6.3 g. 17.29 mmol) in dry toluene (63 ml) were added 2.4-tNazofizinodione (2.02 g, 
17.29 mmol). 1M ppehdine/Wuene (0.86 ml. 0.05 x 17.29 mmol) and 1M acetic acid/toluene (0.86 ml, 0.05 x 17.29 
mmoQ. The mixture was heated to reflux for 2 hr with stirring and dehydrating with mdecUar sieves. After the reaction 
mixture was cooled, methyl ethyl ketone was addtd thereto. The mixture was washed with 2N Ha end then HgO, dried 
over Na2S0 4 and cxxicentrttted in vacuo. The residue was subjected to sflica gel column chromatogiaphy and fractions 
eluling with methyfer* chkxidarhnethanol (10:1) were collected and recrystaffited from methylene chlonde/ethyi ether 
to obtain an aimed product (7.42 g). mp. 216-21 7«C (decomp ), yleki 92.5% 



Elemental analysis (G21H25N3O5S2) 



Calcd.: 


C, 54.41; 


H. 5.44; 


N, 9.06; 


a 13.83 


Found r 


C, 54.23; 


H. 5.53; 


N. 8.91; 


S. 13.60. 



IR(NujoO:3250.1742,1710,1692 ( 1670.1600,1S35. -i 
NMR (CD O3): 1.49 (s, 9H), 2,16 (s, 3H). 

(12) 12 ~> 13 

To a suspension of a starting cornpound (3.0 g, 6.47 mmol) in methanol (30 ml) and methylene chloride (1?rrt) was 
added 10N HO/MeOH (13 ml, 20 x 6.47 mmol) under ice*cooHng. After stirring tor 3 hr at room temperature, the pre- 
cipitated crystals were filtered off and rinsed with ethyl ether to give hydrochloride (2.514 g). mp. (deoomp.) > 245°C. 
yield 97.2%. 



El omental 


analysis (C^H^NaOaSaCI O.3H2O) 






Cakxt: 


C ( 47.41; 


H 4.63; 


N. 10.37; 


S. 15.82 


CI; 8.75 


Found: 


C. 47.38; 


H, 4.65; 


N. 10.35; 


S. 15.65 


CI; 9.15. 



IR (NufoQ 3350,1728.1690,1590. 

NMR (d6-DMS0)5.12 (s, 3H), 4.52 (t J-82H*. 1H). 7.62 (d, J-8.6H*, 2H) 7.78 (d, J^8.6H*. 2H). 7.84 (6, 1H). 
(13)13->A-1 

To a solution of a starting compound (300 mg, 0.75 mmol) in methylene chloride (12 ml) were added triethytamine 
(0.23 ml, 2.2x0.75 mmol) and then acetyl chloride (64 uJ, 1 .2 x 0.75 mmol) under ice-coofing and the mixture stirred for 
2 hr at the same temperature. After the addrten of methyl ethyl ketone, the reaction solution was washed with 2N HQ 
andHaOin series, dried over Ua 2 SQ 4 and concentrated in vacuo. The residue was subjected to silica go! column chro- 
matography and fractions eluting with methylene chtorida/methanol (1 0:1 ) were coflected and recrystatfized from ace- 
tone/ethyl ether to obtain an aimed product (261 mg). mp. 143-146*0, yield 85.8% 
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BmmrM analyw (C^wNaO^Sg O-OHgO) 



s 


(Mod: 


C.51.93: I 


H.4.89; 


N, 10.09; 




Found: 


C. 52.05; 


H.5.01; 


N, 10.05; 



S. 15.40 
S, 1553. 



is 3Hx83/100EorZ). 

_■. , ^ enrramondino sttttng materials in a manner simitar to Ihosa 

» Tnhlfl A-l 

R,s <X V 

Y *- Y » a — B ;5o Zofecftt 

A-1 COCH3 CH 3 0 1702 ...2-l*£i*L«WMSQ- 
--r tVoi " " 3.81(S.-CHfe-) 

.2 OC-O »*"Q S 1588 jJJ^S^JS**- 

V - ' 0 1708 7.B2(S,-CH=) 

3 1596 

"""teii" 1748 1-35(t, t B^ 

85 u-r-Z^OCH, O 1705 362(8.C^ 

SV --"-J 14 " f738 " 3.88(8,-CrV) 

. 5 . ° 1704 7.60(«.-CH») 

1735 3.78(8,-0^2-) 

-8 . 0 ISI ...I! 8 ! 8 :^. 

-AJ " 1738 3.79(S,-CHr) 

-7 • HiC-C/-CF 9 ° 1704 7.62(8,^Ha) 

-------- 1590 ----------- 
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-8 


• 




0 


173* 
1704 
1590 


3.73<s.-CH,) 
7.63(ft.-CH-) 


•9 


• 


ACM 


0 


1730 
1704 
1501 


3.77(4,04*2) 
3.81(S V CH4 
7.62(*, -CH«) 


•10 


• 




o 


1738 
1703 
1597 


2.21(s.CHJ 

2.32J$,CH*2) 

7.68{s,-CH.) 


•11 


* • • 


H^j^ls _^s_^4>_ 


o 


1730 

1704, 

1590 


131{S P CHa) 7.68<».-CM«) 

1.58<s.CH3) 

1.68<S.CH-) 


-12' ; 






0 


1738 
1704 
. 1592 


5.19(l f -CH<) 
7^3(»,^H«) 


-13 


COH 




s 


1705 
1655 
1567 


7.68($,-CH=) 
8.21(t.CMO) 


•14 


COCHj 


• 


5 


1710 
1695 
1590 


3J6(s,-CHr) 
7.68(S,-CH«) MMSO 


•15 




CF, CH, 


S 


1700 
1615 
1564 


2.15{s,-CHa) 
7.45<$,-CH.) 
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... B 



Yi-Y 2 

A-16 COO^tt 
-17 

•18 H.HCI 



,CHl 
•CH 

H2C-O 



S 



1730 
1688 

1672 



S 



I RflMtidon' 1 ) NMRtd-DMSOppm) 
1.27(d.CHj) 
1.30(d,CH3> 

1.47(s,feu) 

_3.7J^9rCHWC0Oj_ 

~3".87(3"-CHr) 
7.61(S.-CH=) 



1720 
1690 

...166JL 

1720 
1684 

1590 

' " " "1715 
1702 

1738 
1695 

.1594. 

1701 



•19 aD(CH 2 ) 12CH3 CHi 

-20 Q< 



S 
O 



2.14(S.CH3*V5) 



2.09(8.CHj) 















22 




■ 


s 




2-13(s.CHs) 
7.47(«.-CH«) ______ 


-23 






s 


1694 
1630 
1S74 KBf 


a82(«.-CHa*85/100) 
3.88(*.-CHa*15/100) 


•24 


OC-Ql 


* 


s 


1704 
1625 


3.80(s!^OV<4/5) 
3.88($.-CH a -oc1/5) 


•25 




CH, 


0 


1745 
1710 
1695 


209<S.CH,x1/5) 
2.12(«.CH*"«/5) 

J.32&i.&Seb 


-26 


• 


■ 


s 


1700 
1585 


il3(».CH,) 

3.71{t>CH y J 


•27 


■ 




s 


1705 
1632 


1.23«J.CH S ) 
1i4(d,CHa) 


-28 






s 


1702 
1647 

jm - 


3.87(s.-CH r ) 

CDCtj 


-29 


SC N-Q 

H 


• 


s 


1699 
1586 


3.86(s.-CH 2 -) 
7.58(«.-CH«) 


-30 




• 


s 


1709 
1984 


. 3.80(».-CH r > 
7.57fs.-CH») 
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Yi-Ya 8 











IR(Nu)c4 cm 


i ) com) 


A-31 






s 


1710 
1588 


0.90(tCH^ 
7.56ft.-CH») 


-32 




• 


s . 
s 


1705 
1568 

1705 
1585 


2.70(S.CH*2) 
3.87(t.-CH^ 

1.32(d.CH,) 
1.36M.-CH*) 






CH 3 


s 


1710 


2.05(t.CHJ 

7.57Jv5M 




■ 


• 


0 




2.05(«.CHJ 


-36 




H2C-Q 


s 


1695 
1688 


3 79/* -CH*>1 
7J4fe«H.) ^ 


-37 
-38 


0,S-^_^- NHCOCH , 
O , 


s 
s 


1703 

1580 kb, 

1700 
1589^ 


ll4(iCH} 
3.80(«,«CH2) 
7.59(«,«ChU) 

2.15(S.Cry 
3.73(6,-04) 


, -40 




■ 


s 

0 


1702 
1592^ 

1740 
1702 


1.33(S,fcu) 

.T-§^d>**L ..... . 

2.13(8,*Ctt-) 
7.80(8.-CH.) COCi 


-41 


■ 




s 


1711 
1580 


3.74{8.-CHr) 
8.05(8,-08-^ 


-42 




m 


o 


1741 
1702 


3.69(s.-C*t-) 
7.77(8,-CH«) fcoc% 


-43 


• 


• 


s 


1701 
1591 


3.76(s,-C»V) 


-44 


• 


CHs 


o 


1742 
1700 


2.07(8,CHj) 
7/75(s,-CH-)co J oo 


-45 


• 


• 


s 


1722 
1895 


2.07(»,CHa) 


-46 


• 


_^OCH, 
H,C-tQ-OCM, 


0 


1741 
1702 
1592 


3.G6(«.-Chfe-) 

3.88(«,-Chb) 

3.82<8.CHjx2) 
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Table 



<x 



B^NH 



Y'-V 2 Bl X2 BE WtNujolcm' 1 ) NMFKOMSO ppm) 

A-57 HKJ-O -O- 8 S :-jffi'"-v:<gS8SSV 

Mi ; T 1686 " r ~2^%cl«""" 

-59 . . S S ■ |1: : CH| 



XL.. 7^-CHi') 

aim 3.75f«.-ciV) * " 

- " - • ~ V749 " i^7»7-CHr) 

-61 • - • S " O 1714 fl 35{s.-CHi< 

. !«i*^„ coa* 

1594 
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EPOMtOM A1 



(1) 14 -> 15 

To a solution of a starting compound (44.38 g, 150 mnxiQ in niethytene chloride (1 70 ml) were added tnethytamme 
(25 ml. 1.2x150 mmoO, p-tokieneBulfonyl cNoride (28.6 g. 150 mmol) and dimethylaininopyridine (0.91 g. 0.05 x 150 
mmol) under ice-cooling After stirring overnight at room temperature. Ihe reaction solution was washed with 1NHCI. 
5%rtaHC03andH20suc<»ssive|y.driedow 
gel colurnndirorratogn^arto tracts 

pound (43.4 g) as a gum. Yield 64.4V A portion was ryophHized from benzene and subjected to elemental analysis. 



Elemental analysis (dsH^NOaSgO 0.40^ 



Calcd: 


C, 50.96; 


H. 6.16; 


N, 2.91; 


Found: 


C, 50.88; 


H, 6.21; 


N.3.11; 



IR (CHCI3): 1760.169e.1600. 

NMR (CDCIa):1.41 (s. 9H). 2.45 (s. 3H). 3.03 (s. 3H). 5.19 (br-s. 1H). 
(2)15->16 

To a solution of a starting compound (43.4 g, 965 mmol) in dimethyttor me/ride (30p ml) was added potassium 
phthaimtio (19.7 g). The mbtture was ettrred tor 6 hr at 60*C poured into water and extracted with ethyl acetate. The 
exfract was washed with h^O, dried over NbjSO* and concentrated in vacuo. The residue was subjected to silica gel 
column chromatography and Iradkre 

(27.16 g) as toam Yield 665%. A portion was lyophfced from bert^sitostfiet^ to elemental aneJysie. 



Elemental analysis (C^H^N^S O.lCgHs) 



Calcd.: 


C, 54.46; 


H.5.74; 


N, 6.48; 


& 7.42 


Found : 


C. 54.75; 


H, 5.71; 


N, 6.08; 


& 7.61. 



IR(CHCf3>: 1775,1718,1694. 

NMR (CDCI3): 1.20-1.50 (m, 9H). 3.02 (s, 3H). 5.23 (m, 1H). 
(3) 16->17 

To a suspension of 60% sodium hydride (3.3 q, 1 .3 x 64 mmoQ Hi dry trt^ iydiofumn (100 ml) was added a solution 
of trit*mtfrn*tftn*ct0** (24.6 g, 1.4x64 mmoJ) In dry tetahydrofuran (100 mJ)under stirring and $c*coc*ng ow 
1 0 nin under a nitrogen atmosphere. The solution was stirred for another 1 0 min and added to a solution of a starling 
compound (27. 16 g, 64 mmol) in dry tetrahyoxofuran (100 rrt) under ic^cooling. After stirring overnight at room tsmper- 
ature, the mixture*** poured into weier and extracted with ethyl acet^ 

Na 2 S0 4 and concen tr a t ed in vacua The residue was subjected to silica gel column chromatography and fractions elut- 
ing with hexane/ethyl acetate (1 :1) were colected to obtain an aimed product (8022 g) as a foam. Yield 74.0%. A por- 
tion was lyophffized from benzene and subjected to elemental analysis. 
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BmanW anriytis (CsyH36N20 4 8 0 JCsHe) 


5 


CakxL: 


C. 74.18; 


H.6.06; 


N.4.46; 


S.5.10 




Found: 


C. 74.18; 


H.6.15; 


N. 4.33; 


S.518. 



10 

IR (CHCfe): 1775.1715,1685. 

(4) 17->18 

15 • 

To a solution of a starting compound (30.22 g, 50 mmol) in methylene chloride (50 ml) and methanol (300 ml) was ... 

added hydrazine hyoYate (4.85ml, 2 x 50 rnrnol) and the mixture was nested for 5 hr at 65°C, while dtstiBfng methylene 

chloride away. After cooling, methylene chloride (300 ml) was added to the mixture and the precipitated crystals were . 

filtered oft ThefBtrate was washed with HfeO. dried over Hb^SO a and concentrated in vacua The residue was subjected 
20 to silica gel column chromatography and fractions etuting with methylene chtoride/methanol (10:1) were coOected to 

obtain the amine (23.7 g) as a foam. Yield 100%. 

(5) 19->B-1 

25 To a suspense of 4-(2.4<^^ x 3.95 mmof) in difnethyrtor- : 

rr»amide(20rrflw« 

and then 1-hydroKybertzo*iazole (534 rng, 3.08 mmof) and the mixture stirred lor 10 rron at room temperature. After , 
" addrtibn of i starting compound (2g. 3.95 mmoi) in dhnettiytta m aiiide (6 mi), the mixture was stirred overnight The v 
reaction mixture was poured into water and extrac te d with ethyl acetate. The extract was washed with 2N HQ. 5% 
so NaHCOs and water successively, dried over Ne^SC^ and con cen tr at ed in vacua The resultant residue was subjected 

to silica gel column chromatography. Fractions eluting wtth hexane/ethyl aoetateASchforomethane (1 2:0.58) were col-. ,. . 
I acted and recrystaUiied from olchkxomethane/ethyl ether to obtain an aimed product (1 .675 q). mp. (decomp.) 164- 
165 °C. yield 57%. 



Elemental analysis (C^Hsgr^C^Sz 




LlCHgOg) 




Calcd.: 


C. 65.15; 


H, 5.00; 


N. 5.05 


Found : 


C, 65.25; 


H.5.07; 


N. 5.13. 



45 

IR (CHCI3): 3388.1752.1709.1658.1616.1524,1423. 

NMR (COCW: 1 .65 (ra 1H), 1.90 (m. 1H). 2.40-2.80 (m. 5H). 2.90 (t J-5Hz f 2H). 3.28 (m. 1H). 3.60 (m. 1H), 4.20 
(m. 1H). 6.90-7.55 (m. 24H). 7.90 (S. 1H). 9.04 (s. 1H). 

50 (6) 18->20 

To a solution of the amine (8 g. 16.85 mmof) in methylene chloride (170 ml) were added triethytamine (3.5 ml, 1 .5 x 
1 6.85 mmof) and methyl p^lorosutfonytoenzoate (4.74 g. 1 .2 x 16.85 mmol) and the mixture stirred over night at room 
temperature. The reaction mixture was washed with 2N HQ and then water, dried over Na^SCU and concentrated in 
66 vacuo The rtwrJim waft s u bje cted sflica g«» «iumn chrom a tography and fractions etuting with ethyl acetate Anetha- 
nol (4:1) were collected to obtain methyl ester (10.18 g) as a foam Yield 97.0%. 
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Bammtal analyst (CstHiON^ 


s 


Gated: 


C, 66.05; 


H.5.99; 


N.4.16; 


S.9.53 




Found: 


C, 65.96; 


H.5.99; 


N. 4.16; 


S.9.36. 



10 



16 



20 



IR(CHCy: 1728.1673,1598. 
(7)20->21 

' To a solution of the methyl ester (10.16 & 15.12 mmoO in methanol (150 ni) and methylene chloride (10 ml) .was 
added hydrochloric acid (27 g) under ice^ooeng. The ntotlure was allowed to stand lor 10 nwatroom ternperetureijd 
concentrated in Vacua To the residue ink added toluene end eoncanMad in vacuo, which procedure was repeated 
twice To a solution of the residue in methylene chtoioe (150 mO were ad^^ 

then benzoyl chtoride (1.93 rrt. 1.1 x 15.12 mmol) under ice-cooling. After stirring overnight at room temperat ure, ,fte 
reaction mature was washed with 2N HQ, 5% NaHC03 and H2O successively,, dried oyer NagSO*. and concentrated 
in vacua The residue was subjected to silica gel column chjcrnatography and fractions efattog wtlh haxanafetnyl ace- 
tate (1 :1 ) were collected to obtati an aimed product (9.9 g) as a loam. Yield 96.7%. A ponton was lyopttfzed from ben- 
zene and subjected to elemental analysis. 



» 



30 



Elemental Analysis (CaH^O^ Q2CM 



CataJ.: 


C, 69.73; 


H.5.41; 


N.4.05; 


Found: 


C. 69.72; 


H.5.55; 


N.4.14; 



S.926 
8,8.90. 



35 



IR (CHCI3): 3202.1728.1614,1577. 

NMR (CDCl3):3.95 (s-COOCHa). 4.10 (m,. 1H). 



40 



(8)21->22 

To a solution of a starting compound (methyl ester) (9.4 g. 13.9 mmol) m methanol (100 ^™J*«l"™ 
(28 ml, 213.9 mmol) and the mature was warmed at 50*C for 7 hr. The reaction solution was ackltied 2NHCI in 
the presence of eft* acetate The orpric layer was wtahedwift brine, art concentrated in v^ 
boxyiic add (9.2 g) as a foam. Yield 99.9%. A ponton was lyophHized from benzene and subjected to the elemental 
analysis. 



Elemental analysis {CtfWfifr 0.6 CeH». 0.5 HjO) 



Calcd.: 



C. 69.01; 



I 44 



H.5.36; 



U KAA- 



N.3.98; 

Kl AM- 



6,9.12 

R flfl7 
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(9)22->23 

To a solution of a starting compound (carboocylic acid) (8.56 Q. 13.57 mmof) in dry tetrahydrofuran (90 ml) were 
added triethytamine (2 ml. 1 .1 x 13.57 mmoQ. and then etiyl cttorocarbonato (1 .42 mi, 1 . 1x1 3.57 mmof) under ice-cool- 
ing. The mixture was stirred tor 30 min at the same temperature, and poured into a suspension of sodumiborohydride 
(1^8a 2.5x 13.57fTvnoOinwatsr(30mi)underice<oofino. The mixture was stirred tor 1 hr at the same temperature 
and partitioned into a mature of water and ethyl acetate containing 2N HCL The organic layer was washed with brine, 
dried over NagSO^ and concentrated In vacua The r e sid ue was subjected to sflica gel column chromatography and 
fractions etuting with hexane/ethyl acetate (1 2) were coBected to obtain the alcohol (7.70 g) as a foam. Yield 87.5%. A 
portion was lyophflged from benzene and subjected to sjementai analysis. . 



Elemental Analysis (C 3fl H 36 N 2 8 2 0 4 O.SHgO) 


Gated.: 
Found i 


C. 71.59; 
C. 71.44: 


H.5.71; 
H, 5.78; 


N. 4.07; 
N.3.96; 


S.9.32 
S; 9 02. 



IR(CHCI 3 ):3610 t 3380.1616.1576. - „ v , . . . 

NMR (CDCy: 1.54-2.05 (m. 3H). 2.30-2.79 (m, 3H). 2.90-3.03 (m. 1H). 3.20-3.30 {m. 1H), 4.09 (m. N-CH-CO). 

4.72 (a. arom-CHg-) 6.00 (br. 1H). 6.90-7.54 (m. 22H), 7.76 (d. J-8.5Hz, 2H): 

(10)23->24 

Under a nitrogen atmosphere, to a solution of gxalyl chloride (1 .35 ml. 1 .3 x 1 1 .67 mmoO in methylene chloride (40 <• 
ml) was added a solution of cfimethyl suttadde (2iirt, £6 x 11.86 n 

min with stirring. After stirring for 15 min at the same temperature, a solution of a starting corrpound (7.70 g, 11 .87 
mmof) in methylene chloride (20 ml) was added thereto over 5 min. The mixture was stirred tor another 15 min and tri- 
ethylamine (8.24 ml, 5 x 11 .87 mmof) was added thereto. The reaction solution was allowed to warm up to room tem- 
perature slowly, washed with 2N HCI. NaHC0 3 and HjO, successively, dried over Ns^SO* and concentrated in. 
vacuo. The residue was subjected to silica gel column chrom a tograph y and fractions elating with hexane/ethyl acetate 
(1 :1) were collected to obtain the aldehyde (6.21 g) as a foam. Yield 80.9%. A portion was tyophffized from benzene and 
subjected to elemental analysis. 



Elemental Analysis (C38H34N2O4S2 0.60$^ 0.3HaO) 


Gated.: 
Found: 


C.71.47; 
C, 71.26; 


H.5.51; 
H, 5.44; 


N.4.01; 
N.4.23; 


S. 9.17 
S, 890. 



IR (CHQa): 3381, 1709, 1616. 1577. 

NMR (CDCI3): 1.60 (m. 1H). 2.00 (m, 1H), 2.33-2.78 (m. 3H), 2.98 (m. 1H), 3.35 (m. 1H). 4.12 (m. 1H), 6.58 (m, 
1H), 6.92-7.57 (m, 20H), 7.90-8.00 (m. 2H). 10.02 (s. 1H). 

(11) 24->B-9 

Compound B-9 was prepared according to the Knoevenagel reaction in a manner similar to that described in Exam- 
ple 1 . (1 1) for the preparation of corrpound (12) from compound (1 1). Yield 65.7%. 
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Elemental Analysis (C41H35N3S3O5 O.SHjO) 


5 


Calcd: 


C, 65.54; 


H.4J8; 


N, 5.59; 


S, 12.80 




Found: 


C, 65.61; 


H.4.92; 


N, 5.59; 


8, 12.59. 



IR (CHCfe): 3388.1754,1710.1609.1574. 

NMR (CDCy: 1.56 (m, 1H), 2.00 (m. 1H). 2.35-2.84 (m. 3H). 3.04 (m. 1H), 3:36 (m. 1H). 4.12 (m, 1H). 6.10 (m. 
1H), 6.90-7.58 (m. 22H). 7.71 (6. 1H). 7.89 (d. J^8Hr. 2H). 9.47 (8. 1H). 

is 

EaosieJ (Method B:B-9->B-7) 

To a solution of trityHhio derivative (600 mg, 0.6 mmd) in methanol (7 ml) and tetrahydrofuran (2 ml) was added 
pyridine (0.16 ml, 2.5 x 0.8 mmoO and the mixture stirred under ice-ooolng. After the edition of silver nitrate (313 mg, 
to Z.Z x 0.6 mmoO in methanol (1 nti) and water (1 ml), the mixture was stirred for 10 min. The precipitated crystals were 
filtered oft and rinsed wim methaiKil ar«i ethyl elrw 
of the resultant silver satt in metiiyiene cWoride (1 5 n^ 

for another 30 irin at room temperature and tittered through Hyfta Super-Cef™ to remove stiver salt. The filtrate was; 

ccnceritiated in vacuo to give a thiol as a foam To a « 
26 sodium methoxide solution (1 .52 ml, 1 .9 x 0.8 mmol) in methanol under ice-cooling, and 5 min later, benzyl bromide 

(143 |il, 1 .5 x 0.8 mmol) After stirring tar 30 min, the mixture was poured into water/methyl ethyl ketone containing 2N 

HCI for partition. The organic layer was washed with water, dried over NaeSO* and, concentrated in vacuo. The residue 
. - - was subjected id sHica gel column chromatography and fractions editing with methylene cnloride/methanol (25:1) were 

collected and recrystaflized from acetone/hexane to give an aimed product (289 mg). mp. 212-214°C. 
so ■ • "- : ' " " 



S5 ■' 



Bemenlal analysis (C^HctN^Ss) 


Calcd.: 
Found: 


C, 58.67; 
C, 58.57; 


H, 4.58; 
H, 4.63; 


N.7.08; 
N, 7.00; 


S, 1620 
S, 16.00. 



IR(Nu)Ol):3300.1764,1705.1588,1560.145S 

NMR (d-DMSO): 3.73 (s. 2H). 4.15 (m. 1 H). 7.80 (a. 1H). 

The cornpounds prepared in a manner similar to thatdescrl)edinExaiT^eB2afid3areshowninTa«eB 1 , 1 to2. 



so 



SB 
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Table B^ l 



S^NH 
B 



B-1 




R 


D 

o 


n|CNU 3 Cfffl ) 

17S2 
170© 
1650 


■ 9 fit It * 

7.69U.-CH-) 


-2 




:»4c-v>-och, 


o 


1751 
1700 
1040 
1570 


1.34<s!Bux2) 

3.m(i .oy 

3.07(0.^-1 


-3 




H.C-^VoCM, 


o 


1751 
1700 
1007 


1.42(«!Bum2) 

4.oa(.,-cH-) 


-4 


%^ 


- e (Q)» 


o 


1751 
1710 
1011 


5.17(t.-OV) 
7.73<t.-»H 


. 4"! 






s. 


, 1722 
1055 * 
1032 
1570 


3.00(t.OV 


v -3 . # 




H,C-^-OOW a . 


s ..: 


JNwpA 

1700 
1030 
~ 1503 


377<»,-CH) 

4-0M3O 



Table B a =2 






Y,-Y 2 


R 1 


IRCNifolcm' 1 ) 


NMFHCDCIappm) 


B-7 






1764 
1705 
1588 


3.74(s,-CHa-) 
d-OMSO 


-8 


■ 




1748 
1706 
1605 


5.35(s.-CH<) 


•9 


■ 


-<=0, 


1754 
1710 
1574 


7.71{s,-CH=) 
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Example 4 (Method B,) 



15 




© 




o 

B-10 



S^NH 



The compounds prepared in a manner «mtorto 
Table Ba 



that described In Example 2 are shown Jn Table Ba. 







R|Nyfol cm 


NMR(CDCI,ppm) 






1752 
1708 
1592 


3.70<a.«CH r > 

4^7(m.1h0 

7.77(i,-CHc) 


o- 

-11 




1745 
1706 
1617 


> ~ * * 

3.85(m,1hQ 
4.48<m.1H) 



Q 



1)HCI 



-COOCHs 



2) El,N 



CH3S 




47 
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C-1 



(1) 4 -> 25 

To a solution of a starting ccnpc^ (7.53 g. 27.35iruT»0inethylac«We(15n^^a*Jed4NHa 

(34.2 ml. 5 x 27.35 mmoQ under ice-cooling and the mixture stirred for 2 hr at room temperature. After removing the 
hydrogen chloride gas undar reduced pressure, ethyl ether and hexane were added The precipitated crystals were fil- 
tered off and rinsed wHh ethyl ether to give riydrochtoride (5.42 g). To a solution of the hyaYocWoride (2.0 g, 9.4 mmoi) 
in methylene chtoride (40 rr^ we™ 

(3.73 g. 1.1 x 9.4 mrnd) under tce<oc*rig\ The solution 
was washed with 2N HO, 5% NaHOOa and HgO. successively, dried over Na 2 S0 4 , and concentrated in vacua The res- 
idue was subjected to silica gel column chrornetography and fractions etuting with hexane/etbyi acetate (1:1) were col- 
lected and recrystaliized from benzene/hexane to give an aimed product (3.64 g). mp. 95.5-97.5°C, yield 98.9%. 



Elemental analysis (C 19 H2iN0 4 S2) 



Cafcd.: 


a 5859; 


H. 5.41; 


N.3.58; 


Found : 


C. 58.24; 


H. 5.43; 


N. 3.57; 
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IR(NujOl): 1735,1897,1594.1562.1480.1460.1439. 

NMR (CDCb). 2.03 (m, 1H). 2.08 (s. 3H). 2.54 (m, 1H). 3.02 (m. 1H). 3.27 (d.d. J*6.10.6Hz. 1H). 3.74 (s. 3H). 
3.90 (d.d. J-72.10.6Hl. 1H), 4.47 (t J-7.8HZ. 1H). 7.40-7.55 (m. 3H). 7.57-7.66 (m. 2H), 7.70-7.79 (m. 2H). 7.92- 
8.01 (m. 1H). 



(2) 25->26 

Toarnixluraof1hemethy1eetar(3.64g.93 
1 N KDH (19 ml, 2 x 9.3 mmoO and the mixture stirred tor 2 hr at room temperature The reaction mixtore was aoidrfied 
wrth2NHaintnepresefx»rfe1riy1ecet8ieto^ 
vacuo to obtain the cartwxylic acid quantitatively. 



is (3)26->27 

To a solution of a staring compound (755 mg, 2 mmol) in dry tetfahydrofaran (5 mQ ware added triethyla^ 
ml 3 mmoQ and toen isobutyl chlorocaibonate(328 mg. 2.4 mmol) in dry tetanydrofuran (1 ml) under ice-coding. The. 
mixture was stirred tor 20 min. After the addition of 2-t-butytoin^thyteayloxyniethytoniline (950 mg, 4 mmol), the mixture 
20 was stirred for 2 hr at mum tamperature. The reaction solution was poured into water and extracted with ethyl acetate. 
The extract was washed with 2N HQ, 5% NaHC0 3 and HjO. successively, dried over NaaSO*. and concentrated in 
vacua The residue was subjected to slice gel column chromatography and fractions eluting with hexane/ethyl acetate 
(4:1) were cosseted to obtain an aimed product (1 g). Yleid84.2%. 



25 





Elemental analysis (C31H40N2O4S2SO 




Catod.: 


C. 62.38; 


H, 6.75; 


N.4.69; 


S. 10.74 


30 


Found: 


C. 62.29; 


H, 6.68; 


N.4.74; 


S. 10.75. 



35 |R(CHCIa):3332.1678.1591.1525.1453.1358.1164,1133. ^ ^ 

NMR(CDCU): 0.11(S. 3H). 0.17(s. 3H), 0.94(s. 9H). 2.06(6, 3H). 2.15-2.43(m,2H). 2.87(tt, J-6.6. 6 r 6Hz, 1H). 
3.52(dd. J-116. 6.6Hz, 1H), 3.85(d.d. J-11.6, 7.0Hz, 1H). 4.24(dd. J-8Z 6 : 4Hz. 1H). 4.74(d. J-13.0Hz.1H). 
4.97(d,J-13.0Hz. 1H). 7.0W.05(m. 13H). 9.48(brs, 1H). 

40 The objective compound C-1 was obtained in a manner similar to tnatdescribed in Example 1. (10) and (12). The 
compound C-1 and omer compounds prepared in a similar manner are shown in Table C. 



45 



80 



55 



EPO 848004 A1 



n*M* c-l 



IR(KBr cm* 1 ) NMR(COCIa ppm) 



10 



15 



20 



2S 



C-1 



"" '.'."-2 



CHsS 




1745 
1704 
1596 



1743 
1704 
a 1609 
* 1542 
NHBoc 



1742 
1701 
1609 
1544 



2.11(s,CHa) 



1.55(s. t Bu) 

2.09(s,CH3) 

7.80(s.-CH=) 



2.05(s,CHa) 



so 
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Table C-2 



IR(Ni4ol cm - 1 ) NMR(CDCI 3 ppm) 



C-4 




1751 
0 1705 
1612 
1572 



3.92(s,-CHa) 
5.30(s,-CH<) 




1741 

* 17W 
0 1613 
1573 



3.66(s,^Ha) 
5.29(s,-CH<) 
7.80(s,-CH«) 



-6 




„ 1742 
0 1703 
1610 
1571 



5.55(s r -CH=) 
OMSO 



Example 6 (Method D) 



EP0848004A1 



26 



COCHjC! 



* Arte Zask et al v TetLett.34,271 9,1 993 



10 



16 



CHjS 



CHiS 




D-1 



30 



40 



1)26-*26 

To a solution of a starting compound (3.5 g. 9.3 mmol) in methylene chloride (35 ml) ware added triethylamine (2.85 
ml. 9.3 mmoO and isobutyl cNorocarbonate (1.33 ml, 1.1 x 9.3 mmol) under, ice-coofing, and the mixture stirred for 20 
min. A solution of 4-arnirK>2^iloroac€tophenone (1.74 g, 1.1 x 9.3 mmol) in dimethyWormarrwde (10 rrrf) was added to 
the mixture. After stirring overnight at room temperature, ethyl acetate was added to the reaction solution. The solution 
was washed with 2N HQ. 5% N8XCO3 and FfeO. successively, dried over Na 2 S0 4 , and concentrated in vacua The res- 
idue was subjected to silica gel column chromatography and fractions eiuting with hexane/ethyl acetate (1:1) were col- 
lected and recrystaflized from acetone/ethyl ether to obtain an aimed product (2.185 g). mp. 131-1 34°C, yiekJ 44.4%. 



so 



Qemental analysis (C^H^C^C!) 


CalccL: 
Found: 


C. 59.03; 
C, 58.99: 


H. 4.76: 
H, 4.83; 


N, 5.29; 
N, 5.27; 


S. 12.12 
S. 12.11 


CI; 6.70 
CI; 6.61 . 



IR (NiioQ: 3358.1707.1693,1595,1560.1521.1460,1459. 
55 NMR (COC*a): 2.07 (s, 3H), Z20 (m, 1H), 2.43 (m. 1H). 3.07 (m, 1H), 3.65 (m. 1H), 423 (d.d. J -6,8Hz, 1H). 4.70 
(s. 3H). 7.40-8.00 (m. 13H). 9.02 (s. 1H). 
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(2)28->D-1 

To ■ solution of 2.4-thlazdidinedione (470 mo.4 mm*) in dry tetrahydrofuran (24 rrt) was added 1.62 M rvbutylith- 
ium solution (4.94 ml. 2 x 4 mmoO In haxane it -78 *C in an atmosphere of argon and the mixture stirred tor 30 min at 
s 0 °C. To tha reaction mixture was addad a solution of a starling compound (2.12 g, 5 mmol) in dry totrahydrofuran (8 
ml) at -78°C over 3 min. After stirring overnight ai room temped 
ride contair*X)2N HQ lor panlion. washed wto 

subjected to silica gal column chro mato g ra phy and fractions editing with methylene chloride/ethyl acetate (3:1) were 
collected, and pulverized with methylene chJorida/ethyi ether to obtain an aimed product (408 mg). Yield 1 6.7%. 



Bemental analysis (C^H^NaSaOs 0.2[C^d 



Calcd.: 


C. 57.31; 


H, 4.68; 


N.6.73; 


8, 15.40 


Found: 


C. 57.11; 


H.4.58; 


N.6.64; 


S, 15.14. 



30 

IR (Ncjof); 3460.3336,1736.1696.1594.1560,1523,1479. 

NMR (CDCIa): 2.03(s. 3/2H). 2.05(s. 3/2H), 2*0-2.34(m, 2H). 2.93(m, 1H), 3.30-3.57 (m. 2H).'3.71(m. 1 H), 4.23(t. 
J-7HZ. 1H). 4.44(S. 2H). 7.16(d. J-8.6H*. 2H).7.40-765(m, 7H). 7.78(d. J-8JH2. 2H). 7:93(d. J-8.6HZ, 2M). 
8.94(8. 1H).9.09(S. 1H). ' - 

28 

Thecompounds prepared in a manner similar to the above are shown in Table a 

able D 

30 O j-OH 

»Cs. 




S^NH 
Y,-Y 2 >^ 

Y^Yg R 1 W^otcm" 1 ) rWR(CPCI a ppm) 

V ' « oJ = ^J = \ CH 3 {§| 2.08(8.0^ 

D-1 0£-%J~%J ?§4 4.82(d.^H r ) . 



1734 

.2 • n ^"Vy 1593 4.81(d,-CH r ) 



/— \ }2S 3.57(8,-0^1/2) 

• 3 OCA ^~Br . jgg 3.75(d,-CH r x1/2) 

1599 4.75(d,-CH r ) 



50 
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Examoto 7 (Method £,) 
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(1) »>26 

Under a nitrogen atmosphere, to a solution of the compound 29 described in Japanese Patent Publication (KDKAI) 
5-294970 (USP 5317016) (5038 9* 10 mmoQ in methanol (12 mf) and dfchlotomet ha ne (30 ml) was added 3.66 M 
5 HQ/MeOH (55 rri 0-2 mole) under ice-cooing with stirring. The mixture was stirred for 5 hr at room temperature. After 
allowing to stand for 63 hr in a refrigerator, the reaction mixture was concentrated In vacuo, tottowod by azootropte ds- 
Nation with dry toluene to dryness. The aimed product was obtained quantitatively. 

NMR (CDCta): 1.78-1.93 (1H. m). 2.05-2.30 (1H. m). 3.02 (3H, m), 3.70 (3H, s). 4.18 (1H. be). 7.18-7:45 (15H, m). 
io 8.78 (IH.bs), 10.88 (IH.bs). 

(2) 30->31 

Under a nitrogen atmosphere, to a solution of the hydrochloride (26) (4.78 g. 10.885 mmol) obtained above in dry , 
is dichloromethane (20 ml) were added TEA (triethytamlne) (3.6 ml, 26 mmol) and then 3i)henyipropionyl chloride (1 94 
ml, 13 mmoQ with stirring and under ice-coofing. The mixture was stirred for 2 hr at room temperature, poured into ice^ 
water, and extracted wfth dichtorornethane. The extract was washed with water, dried over NaaSO^ and concentrated 
in vacua The residue was subjected to silica gel column chromatography and. fractions editing with toluene/ethyl ace-.. ■ 
tate were collected to obtain an aimed product (527 g). Yield 90.6%. 

20 

NMR (COO3): 1.66-1.82 (1H, m), 222-2.37 (3H, m), 2.51-2.56 (1H. m), 2.73-2.99 (4H, m), 3,70 (3H, s), 4.16 (1H,* 
t.J«8.6Hz), 7.18-7.46 (20H.m). 

The resultant ester (5.27 g, 9.84 mmol) was dissolved in dry tetrahydrofuran (33 rri)^ 
26 to the solution was added lithium borohydride (321 mg, 1 4.8 mmol) with stirring and under ice-cooling: After stirring for 
3 hr at room temperature, the reaction mixture was poured into ice-water contain in g ammonium chloride, and extracted : 
with ethyl acetate. The extract was washed with brine, dried over NazSO* and concentrated in vacua The resultant ^ 
reeidue was subjected to sflica gel column chromatography and tractions eiutkig with toluene/ethyl acetate were col- 
lected, and recrystalGzed from etherVperttane to obtain an aimed product (4.68 g). mp. 108-112 °C, yield 98:7%: . 

30 





Elemental analysis (C^H^NOjS) 


35 


Caicd.: 


C. 78.07; 


H.6.55; 


N.2.76; 


S, 6.32 




Found : 


C, 78.06; 


H, 6.68; 


N. 2.79; 


S, 6.19. 



40 

IRfCHCfe): 3328.1616. 

NMR (CE>aa):1 .25-1 .42 (1H. m). 2.12-226 (3H. m). 2.35-2.86 (5H. m), 3.40-3.62 (2H. m). 3.85-3.99 (1 H. m), 7.14- 
7.46(20H,m). 

46 <3)31->32 

Under a nitrogen atmo sp here, to a solution of a starting compound (254 mg, 0.5 mmoQ obtained above in dry tet- 
rahydrofuran (3 mf) was added sodium hydride (60%, 30 mg, 0.75 mmoQ at -70 *C with stirring, and the mixture was 
stirred for 30 min at room temperature. After cooling to -70 °C, a-bromo-p-toluntoite (147 mg, 0.75 mmol) was added 
60 with stirring, and the mixture stirred for another 1 8 hr at room temperature The reaction mixture was poured into water, 
and extracted with ethyl acetate. The extract was washed with water, dried over N^S0 4 , and concentrated in vacuo. 
The resultant residue was crystallized from ether^entane to obtain me product ( 1 95 mg, mp 83-85 °C) . The mother liq- 
uor was subjected to silica gel column chromatography (exiting with toluene/ethyl acetate), and crystallized from 
etherfcentane to obtain an aimed product (61 mg). Yield, 82%. 

55 

IRfCHOa): 2224,1630. 

NMR (CDCI3): 1.84-2.00 (1 H, m). 2.1 1-Z27 (2H. m). 2.31-2.39 (2H, m), 2.55-2.82 (4H, m), 3.S4-3.69 (2H. m), 4.00- 
4.12 (1H. m), 4.50 (2H, S), 7.15-7.63 (20H. m). 
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(4) 32->33 

The starting compound (32) (480 mg. 0.771 mmoi) prepared in the above w dfceoHred in dry toluene (3 ml). 
Under a nitrogen atmoephere, to the sokrtiori was added 1M diieofautyl aiumink*n hydride solution (1 .62 mi, 1 .62 mmol) 
in hexane with stirring and under ice-coof ng, and the mixture was stirred for 17 hr at room temperature, and tor 1 hr 
while warming at SO ^C. The reaction mixture was poured into ice-water (contajnmg 3.3 ml 1N HO, pH 4-5), and 
extracted with ethyl acetate. The extract was washed with water, dried over Na 2 SO«. and concentrated in vacuo. The 
resultant residue was subjected to sMca gel column chrom a tography (editing with toluene/ethyl acetate) to obtain an 
aimed product (106 mg. 22%. powder). 

IR(CHCia): 1697.1626,1609. 

NMR (CDCfe): 1.53-1.63 (1H. m). 1.86-2.03 (1H. m). 2.10-2.20 (1H. m). 2^8-2.63 (1H. m). 2.50-2.95 (5H. m). 3.54- 
3.70 (2H, m). 4.05 (1H. be). 4.54 (2H. 6). 7.10-7.50 (22H, m). 7.82-7.87 (2H. m). 10.00 (1H, *). ' 

(5) 33->E-1 -•' 

To a solulion of the starting conpoun^ 
■ added 0.1 M ptoaridine solution (119 pi, 0.075 mmol) in toluene, 0.1M acetic add solution (119 ul, 0.075 mmol) in toiu-' 
ene and 2,4-thiazoiidinedione (27 mg. 0228 mmol). The mixture was heated to reflux tor 14 hr. poured into ice-water, 
axtacted with ethyl acetate, washed with water, dried over Na^SC^, and concentrated in vacuo. The reaitant residue 
was subjected to silica gel column chromatography (ehrting with totuene/ethyl acetate) to obtain an aimed product (65 
mg, foam, 59%). 

^V IR(CHa3):3386^858.2756 t 1742 r 1702;1«19.1604. !t>: V : - ' w -^ *. 

NMR (CDGI3): 1.86-2.02 (1H, m), 2.13-2.91 (8H. m). 3.53-3.70 (2H, m). 4.03-4,15 (IK m). 4.50 (2H, s). 7.13-7:47 
(24H. m). 7.76 (1H. s), 9.51 (1H. s). 

(6) 31-1->E-5 ' - •--'•*■ v 

To a solution of the conpound6 (31-1) (96 mg, 0.3 mmol) and (31-2) (175 mg, 0.38 mmol) prepared in accordance 
with the method described in Example 1 abc¥e, and trfrhanylpho^ 

dropwise diethyl azodcartxscylate (DEAD) (50 fii. 0.32 mmol) under ice^ooting. After alining for 10 min at the same 
temperature, the reaction mixture was allowed to warm to room temperature and stinred overnight. The solvent was ^ 
removed by distillation in vacua The residue was subjected to silica gel column chromatography (ekiting with tolu- 
ene/ethyl acetate (10:1)) to obtain the ether (56 mg, 24%). To a solution of the ether in dichkromethane (2 ml) was . 
added trifluoroacetic add (0.1 ml, 1.3 mmol) under tee-cooling, and the mixture stirred for 1 ht The mixture was than, 
stirred tor 2 hr at room temperature. The solvent was removed in vacuo to leave a reskfcie. which was subjected to pre- 
parative thin-layer chromatography (developing with dichloromethane/ethyl acetate (3:1)) to obtain an aimed product 
(30mg.78%). 

IR (KBr): 1739.1700,1596,1509. 

NMR (CDCIa):1. 95-2.18 (1H. m). £40-2,59 (1H. m). 2.90-3.10 (1H, m), 3.20-3.55 (2H, m), 3.72 <2H s), 4.25*4.65 
(3H. m), 7.00-7.50 (14H, m), 7.56 (1H, s) 8.554.75 (1H, bra). 
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(1) S4->35 

Under • nHroow rtmo^hflre, to a suspension of sodum 
<26mn was added a solution of triphen^ 30.4 rnrr»0 intetrar»ydrofuran(M 

and under ice-coding. After the addition of a solution of s starting compound (34) (9.02 g. 21.72 mmd) in tetrahydro- . 
furan (26 mD, the mbcture was slkred for 21 hr at room tornperature. The reaction solution was poured into ee-water. 
extracted wilh ethyl acetate, washed with brine, *ied over r^ 4l arxt concentrated in 
was subjected to sifca gel column dirometography (etoting with hexane/ethyl acetate) to obtain the compound (35) 
(8.44 g, 65%). 

NMR (CDCy: 1.23 (3H, t J.7.0Hz). 1 .48-1.65 (1 H. m). 2.37 (2H. q, J-7.0HS); 2.66*3.25 (4H. m). 3.7*3.98 (1H. 
m). 3.IM(3H. e). 4.05-4.15 <2H m), 4.64-5.08 (2H. m). 6.80-6.95 (2H. m), 750-7.45 (17H.m). 

(2) 35->36 

The compound (36) was prepared in quantitative yield by treating the compound (35) (5.861 g, 9.84 rnrnof) In a 
manner sirnilw to Biat usad tor the eynthew of 8^ 

tropic distllatJon wMh dry toluene before subjei^ to tftesyrthsakot the confound (37). 



(3) 36->37 

The compound (36)(9.84 mmd) obtained in the above as a residue was treated in exactly the same manner asthat 
tor the synthesis of the compound (3 1 ) to give thea>mpound(37)in97%yield. 

IR'CHCM: 1731.1631. 

NMR (CDOs): 1.52-1.68 (1H. m). 2.10-3.08 (10H. m). 3.65 (3H. s). 4.07-4.1 (1H. m). 7.12-7.47 (20H. m), - t 

(4) 37->38 

The foamy compound (37M1 774 g, 3.23 mmol) obtained above was reduced by treating in exactly the same rrwv 
ner as that tor tie synthesis of the compound (31) to give the compound (38) in 55% yield. 

IR (CHQa)* 3386 1616 

NMR (CDCb): 1.43-1.58 (2H, m), 1.64-1.86 (1H, m), 2.13-251 (2H, m). 2.39-2.59 (2H, m). 2.67-2.83 (4H. m), 2,93 
(1H. be). 3.24*.51 (2H, m), 453 (1H. be), 7.12-7.45 (20H, m). 



(5)38->39 

Under a nitrogen atmosphere to a solution of dimethyl sulfoxide (371 mI. 523 mmd) in dry dicMoromethane (1 .2 
mO was added a sdutJon d oo^yf chtoride (227 ul. 2.6 rn^ 

^C-Tnembdure was stirred tor 45 rrm at -45 °C.Aner the ^ ™Q. 
1 84 rnmof) in t l c tto ro rnothane (1.2 ml) over 10 mtn, the reaction mixture was stirred tor 45 min at the same lampera- 
tore To the mixture was edded a solution of triathyfamine (1 58 ml. 9.2 mmd) in dielttoromethane (15 ™P- «" d **» 
tore alowed to stand overnight at room temperature. The reaction solution was washed with cf lute hydrochloric acid, 
dried over Na-jSO* and concentrated in vacua The resultant residue was subjected to silica gel column chromatogra- 
phy (eluting with hexanafetiyl acetate) to obtain an aimed compound (690 mg). Yield 72%. 

IR (CHCIO* 1718 1629 

NMR(CDCIa): 1.41-1.61 (2H. m), 2.12-2.20 (2H. m). 2.32-2.82 (6H, m), 2.95-3.07 (1H. m). 4.06-450 (1H. m). 7.13- 
7.49 (20H.m). 9.69 (1H,s). 



(6)39->40 

Under e nitrogen atmosphere, to a solution of a starting compound (312 mg, 0.6 mole) obtained above In elhanol 
(7 ml) were added separately prepared methyl 4-(bromctrtotieny1pbDeph™ (442 mg. 0.9 mmol) 

andtrietrtylamrn (251 ul. 1.8 mmol) with stirring. The mixture was heated to ref kix for 14 hr. The reaction solution was 



EPO 848004 A1 



poured into ice-water, extracted with ethyl acetate, washed with water, dried over h4a 2 S0 4 , and concentrated in vacuo. 
The resultant residue was subjected to silica gei column chromatography (editing with toluene/ethyl acetate) to obtain 
an aimed product as a mixture of E- and Z-compounds (269 mg). Yield I 



IR(CHCy: 1713,1628. 

NMR (CDda): 1.40-1^9 (1K m). 2.11-3.00 (10H, in), 3.91 (3H. s), 3.904.0 (1H. m), 5.51-5.64 & 6.07-6.22 a 6.40- 
635 (2H. m. E & Z mix), 7.15-7.49 (22H, m), 7 96-8.02 (2H. m). 

(7) 40->41 . * : . 

The starting compound (40) (239 mg. 0.367 mmol) prepared in the above was reduced with laWuni borohydride (80 
mg, lOmmoQ in exactty the same manner as that for the synthase of the compounds (27, 34) to obtain the aimed prod- 
uct (41) (158 mg) as-a mixture of E- and Z-comppunds. Yield.' 69%. ' * » 

IR (CHCfa): 3596,3408,1626. 

NMR (CDCfe): 1.44-1.65 (1H, m), 2.09-2.95 (10H, m), 3.69-4.03 (1H, m), 4.67 (2H,s), 5.39-5.53 & 5.94-6. 10 & 6.36- 
6.52 (2H, m, E & Z mix). 7.11-7.44 (24H, m). 



The resultant compound (41) was then treated in a manner similar to that descrbed m Example 1 to obtain an 
aimed compound E-2. 

The confounds obtained in a manner similar to that described in Examples 7 and 8 are shown in Table E. 



Tab! ft K 



E-1 



-2 



4 



o 




v H 



S^NH 





•wo sr 




S^NH 
O 



cr-cr; 

6 



Q.™ 



1742 
17D2 
1619 
1604 



NMR(CDCIjppm) 

4.90fr.-CH r ) 
7.76(«,-CH»J 



CHQ S 



1743 
1709 
1622 
1600 



CHQ, 



1740 
1701 
1619 
1601 



NuM 



1740 
1700 
1620 
1600 



Nujol 



5.60(m,-CH») 
6.46(d,-CH») 

7.72(s.<>fc) 



7.78(3,0*0 



5.13(s,-CH<) 
7.79fr,-CH.) 



H 



1739 
1700 
11 



a72(a f -CH r ) 
7.56(s,-CH=) 



Nujol 



60 
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Boc 



42 

Boc 

44 




(1) 42-^43 

To a solution of methyl ester (632 mg, 1.80 mmol) in tfry tetrahydrofuran (20 ml) was added IMumtexohydride (59 
mg. 1 .5 x 1 .8 nvnoQ with stirring and under ice^ 

then tor 4 hr at room tenperature. To the reaction solution were added methanol (0.5 ml) and then tee-water (50 ml) 
under ice-cooling. After adjusting the pH to 2 with 10% HO, and the reaction solution was extracted with ethyl acetate. 
The extract was washed with water, brine, dried ever NajSO* and concentrated in vacuo. The residue was subjected 
to silica gel column chro ma tography and tractions elubng with hexanetethyl acetate (2:1) were coHected to obtain the 

alcohol (578 mg). Yield 99.3%. 

NMR (CDOs): 1.44 (s. 9H), 2.30 (m. 1H), 3.01 (m, 1H). 3.63 (m, 3H), 3.76 (S.2H). 3.90 (m. 1H), 4.80 (br. «, 1H). 
: r 7.31 (m,5H). 

(2) 43->44 

To a solution of the alcohol (1 .08 g) in dimethyl suioxbe {2 mQ 
followed by adcition of a eotution o* sulfur triaxkieiiyTidine complex (1 .63 g) in dimethyl suHaxidt (15 ml). The mixture 
was stirred for 20 min st room lerr^ 

dried over NagSO* and concentr a t e d in vacua The residue was subjected to siica gel column chromatography and 
fractions editing with haxanatthyt acetate (2:1) were colected to obtain the aldehyde (607 mg). Yield 56.3%. 
The starting compound was then recovered (33.4%). 



Etomantal analysis (C^H^NOaS Q.2H&) 


COed.: 
Found: 


C. 62.82; 
C. 62.99: 


H.7.26; 
H.7.33; 


N.4.31; 
N.4.34; 


S.9.86 
a 9.81. 



IR(Rlm): 1732.1696.1394,1255,1163.1117. 
r«R(CDaa):1^«.9x5»H).1.47(s.3«H).2.12(m.1H)Z37(m.1H),3. 
18<m,1H).3.29(m^H).3.42(dd.J^.2.11.7Hz.5^ 
7.37(m.5H). ft61(d.J-2.1Hi.5/8H). 9.66(d>1.5Hz,3«H>. 
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(3) 44->F-1 



A mixture of aldehyde (570 mg). rtiodanine (240 mg). 1M acetic acid (in toluene. 0.1 ml) and 1M pfperidine (in tol- 
uene, 0.1 ml) in toluene (25 mQ ma heated to reflux for 3 nr. and dtetiled under reduced preteure to remove the solvent 
The resultant residue was subjected to sitae gel column chromatography and < 
tate (2:1) were col acted to obtain an aimed product (597 mg). Yield 77.1%. 



ehiting with hexane/etrtyl aca- 



15 



10 


Elemental analysis (C^WfeOgSa 0.4^) 




Calod.: 


C. 54.13; 


H. 5.63; 


N. Ml;. 


S. 21.67 




Found : 


C. 54.17; 


H. 5.56; 


N.6.36; 


S.21.77 



IR (KBr): 3439.1728.1699.1631.1392.1207. 

NMFVCDCI3): 1.30-1.55 (m.9H). 1.71(m,1/2H). 1.95(m,1/2H). 2.10 (m.1/2). 2.48(m i 1/2H). 2.98-3.34<m.2H),4.40- 
4.00 (m.1H) .3.75 (S.1/2H). 3.76 (S.1/2H). 4.30-4.80 (m.1H). 6.76 (d,J«5.4Hi,1/2H). 6.89 (d.J-6.1Hz.1/2H). 
7.31 (m.5H). 9.60(br.s,1 H). 



The compounds obtained in a manner similar to that descrtoed in Example 9 
Table F 



are shown in Table F. 



30 



35 



40 




Yi-Y 2 



F-1 COO'Bu 



R(KBrcm*V NMR(COCfcppm) 



1728 
1699 
1631 



-2 OjS 



1727 
1630 



3.75(8.-CH r X1/2) 
3.76(8,-CH r X1/2) 
6.76(8.-CH*X1/2) 
6.69(S,-CH=X1/2) 



3.64(s,-CHrX1/2) 
3.66(s,-CH2-X1/2) 
429(s,-CH>X1/2) 
4.43(S,-CH=X1/2) 



so 
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8 



10 



18 




(1) 45->46 

Under a nitrogen atmoepher e, to a solution of a starting compound (5.34 g, 22.7 mmoQ in dinieftytfcyniamide (23 
ml) were added bfomocMphenytmethane (6.73 g, 1.2 x 22.7 mmof), and then 60% sodium hydride (1.81 Or 2 x 22 7 . 
so mmoQ under Ice-cooling. The mixture was stirred overnight at room temperature. After the adcftion of voter, the reac- 
tion mixture was washed with etiyl ether. The aqueous layer was ackffled with 2N HCI in the presence of ethyl acetate 
for partition, washed wfti brine, dried over Ne^SO* and concentrated in vacuo. The residue was subjected to siica gel 
column chromatography and fractions elubng with methylene chtorideAnethanol (25:1) were colected to obtain an 
aimed product (3.97 g). Yield 43.6%. 

38 

NMR (CDCb): 2*6 (d.d. J-5.0.8 4HZ, 2H), 3.58 (d.d, J-1 1 .8.4.0H*. 1H), 3.71 (d. J-12.6HZ, 1H). 4.18 (m, 1H>, : 
. 4.45 (m. 1H). 4.96 (t, J-8.4Hz. 1H), 5.30 (s. 1H). 7.13-7.54 (m. 15H). 

The product above was treated in a mariner similar to that described in Example 1 to yield the otyecth* conrpound 

40 G-9. 

The c om pounds obtained in a manner similar to fiat described in Example 1 0 above are shown in Table Q. 
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Bin S 

R0 "V 


Y 8 

o 


•rOv 

5 n o nh 






R 1 




IRfCHCUcm" 1 ) NMRfCDCU oom) 


G-1 






1739 
1705 
1615 


1.58(S,CH3) 
1.59(S,CH3) 
1.66(8,01,0 


-2 


H 2 C-Q- 


-F 


1739 
1704 

ua§. 


4.32(d.1H) 
4.42(d.1H) 


-3 




•a 


1738 
1693 

160.8. 


4.35(d,1H) 
4.42(d,1H) 


-4 




CF 3 


1748 
1706 
1615 


4.47(d.1H) 
4.60(d.1H) 


-5 




•F 


1739 
1704 
1620 


4.38(d,1H) 
4.47{d,1H) 




CH. 



'2 1745 



1747 ^(s.CHa) 
1705 2.24(S.CH*2) 
1614 4.33(d.1H) 
4.46(d.1H) 

v.. 1747 - ~wwxsr: 
• 7 H ^ >- och 3 ijo5 JS3SSJT" 



4.42(d,1H) 

-9 HC {0)„ 1706 5.34{s,1H) 
1 72 1601 „ 

.10 uoZ/"VA I™ "525&.1H) 

10 HC fv/" F ), 1705 6.90(d,1H) 

V 7 2 1600 6.99(dJH) 



4.80(d.1H) 



11 £VN 1704 4 W 



HaC-T 4 ^^ J£? 4.48(d.1H) 



- 12 2 L II J 1703 4 .56(d,1H) 



(C) 2002 Copyright Derwent Informalion Lid. 



Bampto 11 (MrthodH) 



EP0M80MA1 




(1)47->48 



T a solution of mtty star (20 9. 80.2 mmat) in mattiytonc chkxkfc (8 ml) ware «ktod 3,4-dihydro-2Hi>yr«ne (8 
ml. 1.1x802 n*T»l)«Klp-ttutn««uHonc«<tf (0^ 
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addtton of triethytenine (0.2 g), the mixture was washed with water, dried over Na^SO* and concentra te d in vacuo. 
The residue was subjected to sffica gel column chromatography and fractions eJuting wfth hexane/ethyl acetate (15) 
were collected to obtain an aimed product as a gum quantitatively. 

5 NMR (CDCy: 1.35-1.90 (m. 6H). 2.14 (m, 1H). 2.46 (m. 1H), 3.30-3.90 (m, 4H), 3.79 {a, 3H), 4.36-4.87 (m. 3H), 

7.35-7.90 (m, 5H). 

(2)48->49 

10 To a solution of the ester in dry tetrahydrofuran (120 ml) was added fithium txxohydride (2.62 g. l.5x 605 mmol) 
under ice-cooling. After stirring tor 1 hr at room temperature, ethanol and 2N HCI were added under ice-cooling (pH * 
about 5). The mixture was extracted with ethyl acetate, washed with 5% NaHCQs and HgO. successively, dried over: 
Na 2 S0 4) and concentrated in vacuo. The residue was subjected to sSca gel column chro ma tograp h y and fractions edit- 
ing with ethyl acetate were collected to obtain the aldehyde (22.66 g) as a gum. YieW 93.3%. A portion was lyophiized 

is from benzene and subjected to the elemental analysis. 



25 



Elemental analysis (C^H^NC^ O.ICeHg) 


Celod.: 
Found : 


C. 67.50.; 
C. 67.73; 


H. 7.60; 
H, 7.69; 


N, 4.47 
N, 459; 



30 



40 



IR (CHCI3): 3351br.1610.1602.1574. 

NMR (CDCfe): 130-1.66 (m. 7H). 2.30 (m, 1H). 2.70 (m. 1H). 3.26-3.90 (m; 6H), 456 (m, 1 H) 4.43-4.70 (m, 2H), 
7.35-7.58 (m, 5H). 

(3)49->50 - 

Under a nitrogen atm o sp here, to a solution of tnphenylphosphine (24. 1 3 g, 1 .2 x 74.7 mmol) in dry tetrahydrofuran 
(150 ml) was added a solution of diisopropyt azcxScaibaxytate (16.9ml, 1.15 x 74 7 mmoQ in dry tetrahydrofuran (120 
mO at -78°C over 15 min. To the mixture was then added a solution of phthalimide (12.64 g, 1.15 x 74.7 mmol) in dry 
tetrahydrofuran (250 ml) at -53 °C over 1 5 min A solution of a sterling compound (22:8 g, 74.7 mmoQ in dry tetrahydro- 
furan (150 ml) was then added over 10 min and the mixture stirred for 1 hr at 0°C and then overnight at room tempera- 
ture. The reaction solution was conce n trat ed in vacuo and flushed with toluene. The residue was subjected to silica gel 
column chromatography and fractions eiuting with hexane/ethyl acetate (1 :1) were coiected to obtain an aimed product 
as an oil quantitatively. 



Elemental analysis Vh^Hfi^ 


Caiod.: 
Found : 


C. 69.11; 
C. 69.36; 


H. 6.03; 
H. 6.19; 


N, 6.45 
N. 6.44. 



IR (CHCy: 1774,1715.1629.1578. 
(4) 50->51 

To a solution of the previously prepared starting compound in methanol (150 ml) 
tdueneeuftonic add (1 .42 g, 0.1 x 74.7 mmoO. and the mixture stirred tor 15 hr at room 
of triethyl amine (1 ml), the reaction mixture was concentrated In 



added water (3 ml) and p- 
temperafure. After the addition 

tothe residue, fbsowe d bv 
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extraction wrth methylene chloride. The extract was washed witi water, dried over Ne2S0 4 , and concentrated in vacuo. 
The residue was subjected to si lea gel column chromatography and fractions eftuting with hexane/ethyl acetate (1 :1) 
were collected and recrystaltzed from methylene cWoridWelhyl ether to obtain an aimed product (22.94 g). mp. 180- 
161 °C, yield 87.8% from compound 45. 





Bemental analysis (C^H^r^O^ 


10 


Calod.: 


C, 68.56; 


H. 5.18; 


N.6.00 


Found: 


C. 68.30: 


H. 5.34; 


N. 7.95. 



IR(Nl4ol): 3472,1774,1712,1610,1578. 

NMR (COOa): 1.60-2.30 (m, 3H), 3.39 (d. J-10H*. 1H). 3.60 (d. d. J-10,4Hz, 1H). 3.95 (d, J*6Hz, 2H). 4.30 (6, 
1H), 5.08 (m, 1H). 7.27-7.45 (m. 5H). 7.60-7.88 (m. 4H). 



2D (5) 51->52 



To a solution of a starting compound (4 g, 11.4 mmoQ in dimethyfformamide (20 ml) was added 60% sodium 
hydride (457 mg, 11.4 mmol), and the mixture sirred for 5min under ice-coding. After adding bromocfip h enytmethane 
(2.96g. 1.05 x 1 1.4 mmol}. the mixture was stirred for 2 days at room temperature and then for 6 hr at 65 # C. The reac- v 
26 tion solution was poured into water/ethyl acetate tor partition. The organic layer was washed with water and dried over 
Na 2 S0 4 and o oncentr ats d in vacua The residue was subjected to silica gel column chromatography and fractions elut- 
ing with hexane/ethyl acetate (1 :1) were collected to obtain an aimed product (1 857 g) as a foam. Yield 31 .5%. 



Bemental analysis (C^H^NeO^ 


Cakad.: 
Found : 


C. 76.72; 
G 76.76; 


H. 5.46; 
H. 5.64; 


N. 5.42 
N, 5.22. 



IR(CHCy: 1774.1725.1630.1603.1427. 
40 NMR (CDa3):1.88 (m. 1H). 2.34 (m, 1H). 3.50 (d. J-4Hz. 2H). 3.93 (m, 2H). 4.08 (m. 1H). 5.04 (m. 1H), 5.18 (s, 
1 H), 7.05-7.40 (m, 1 5H), 7.60-7.87 (m, 4H). 

(6)52->H-1 

46 Astartngconpound(1.8g, 3.48 mrnoi) wa6 treated in a rTu^ersimMar to thm described in Example 2 tor the prep- 
aration of compound (16) from compound (17) to yield the amine. To a suspension of 4<2,4-dioxoth»azolidirh5-yliden- 
emethy1)benzoic acid (1.04 g, 1.2x3.48 mmol) in d l melhytformamide (10 ml) were added water soluble caibodumide 
hydrochloride (0.8 g. 1.2 x 3.48 mmol) and hydioxybenrotriaxoie (0.56 g, 1.2 x 3.48 mmol), and the mixture stirred for 
30 rrtin. After adding the amine in dimethytformamide (5 ml), the mixture was stirred overnight. The reaction solution 

so was poured into water and extracted with methyl ethyl ketone. The extract was washed with water, dried over Ua^50 4 
and concentrated in vacua The residue was subjected to silica gel column chromatogr a phy, and fractions eluting with 
ethyl acetate were collected to yield an aimed product (879 mg) as a foam. Yield 40.9%. 



56 



Elemental analysis (Cg^NaOgS 0.3^) 


Cakad.: | C. 69.39; K5.11; 


N.6.74; S.5.15 
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(continued) 


A1 


Elemental analysis (C^H^ N3O5S 0.3^0) 


R>und: C. 69.43; H.5.14; 


N, 6.58; S, 4.94. 



IRfCHCIa): 3390.3323.1750,1709,1650.1610,1533.1496. 

NYIR(CDCy:1.84(m.1H). 2.53 (rtVlH), 3.3M.95 (m,4H), 4.10 (m. 1H), 4.82 (m. 1H), 5.24(* 1H). 7.10-7.55 (m. 
18^.7.74(3,1^7.94(^-8^2^,8.76(^1^. 

The compomte prepared in a manner similar to those described above are shewn in Table H. 
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Table H-l 

5 



10 


R'O-/ T 1 


J 
Y 2 


B 


15 


Y,-Y, H' 


B 


IR(Nujol cm' 1 ) NMR(d-DMSO ppm) 






0 


1750 
1709 

1650 

CHCI^ 


5.24(S,-CH<) 

7.74(s,-CH*x3M) 

7.80(8.-CH^g 


20 




0 


1748 
1707 
1654 


4.35(ABd.1H) 
4.41(AB<J.1H) 
4.52(ABd,1H) 
4.55(ABdJH) 


25 




0 


1749 
1707 

lift K * 


2.31(S.CH 3 ) 

4.54(8,-0^2-) 

7.84{S.-CH=) 


90 




0 


1748 
1707 

1654 KBr 


2.67(8,CH 3 ) 

4.04(s,-CH 2 -) 

7.71(S.-CH=) 


35 




0 


1749 
1709 
1658 
1620 KBr 


3.94{8.-CH 2 -) 
4.02(ABd,1H) 
4.13(ABd,1H) 
7.84(S,-CH=:) 


40 


-6 COO'Bu 


0 


1743 
1724 
1665 
1625 




48 


-7 


s 


1733 
1716 
1666 
1625 
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labia h-2 



O 



Y,-Y 2 B 

B IR(Nujo<Cfn- 1 ) NMR(C0 
1746 4.99(s, 



Y,-Y 2 


R 1 


B 


IR(Nujol cm* 1 ) NMR(CDCI 3 ppm) 




o 


'1746 
1706 
1619 

Ifitt... , 


4.99(S,*CH 2 -) 
; 7.73(S,-CH=) , 








1746 
1706 
1612 
1542 


4.96(s,-CH 2 -) 
7.75(s,-CH=) 






o 


1745 
• 1705 

1637 

1605 KBr 


4.50(s,-CH 2 -) 
7.75(s.-CH=) 


-11°K> N JU N 
s 




o 


2230 
1747 
1698 
1647 
16!0KBr 


5.48(8,-CH<) 
7.82(S,-CH«) :•; 

acetone 




hc O), 


o 


1746 
1707 
1607 KBr 


5^6(s,-CH<) 
5.74(ABd.-CH 2 *) 
5.78(ABd,-CH 2 ) 
7.75(s,-CH=) 


.i3oc-o-o^hrv 

- . ... — ? is 




o 


1747 
1707 
1610 KBr 


5.24(s,-CH<) 
5.86(8.-CH 2 -) 
7.71(s,-CH=) 






o 


1750 
1708 
1646 |<B r 


0.14(s.-CH 3 ) 

0.34(s,-CH 3 ) 

1.01(S.-C(CH3) 3 ) 

5.43(s.-CH<) 

7.81(s.-CH=) 
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Iflhlfi H=3 




Yi-Y 2 


R 1 


B 


IRflCBrcm' 1 ) 


NMR(CDCI 3 ppm) 


OCOCH3 
CO(CH2)«JL 
H-15 \P 

OCOCH3 


HCK)) 2 


0 


1759 
1708 
1610 
1540 


2-27(s,-CH 3 ) 
2.28(8.-CH3> 
5.41(8.-CH<) 
7.78(S.-CH=) 


OCOCH3 
OH 




0 


1752 
1708 
1610 
: 1541 


2.26(S.-CH 3 ) 
5.41(s,-eH<) 
7.75(s,-CH«) 


-17 C0<CHrie lJj 
0 




0 


1748 
1707 
1655 
1540 


5.42(S.-CH<) 
7.79(s,-CH=) 


0 




0 


1749 4.54<s,-CH2-) 
1708 7.73(s,-CH») 
1662 

1619 CHCI 3 
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F- 


F 


o, 
si. 

Y r Y 2 


V H 




Y r Y ? 


IR(KBr cm* 1 ) 


NMRfopm) 


H-19 


°2 S %/0" Br 




4.30(ABd,1H) 
4.32(ABd,1H) 
4.38(ABd,1H) 
4.53(ABd,1H) 

7.83(-CH=) ^ nttcn 

..... — : ^JkBM&SL- 


-20 




1750 
1710 
1620 
1605 


3.92(8,-CI-U-) 
4.04(ABd.1H) 
4.12(ABd,1H) 
7.85(8.-CH») c£)C|a 



Exampte12 (Method I) 




1-1 



Compound 1-1 having a hydroxymethyl group was prepared using the compound (46) described in Example 1 0 in 
a manner similar to that used tor the prspanrion of compound (28). Physkrchemfcal values of the compound 1-1 and 
those obtained in a similar manner an) shown in Table I 
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TflhlR T 



r , 0 ..../yW 

R 1 IR(CHa a cm' 1 ) NMR(CPa 3 ppm) 

„ 1738 4.37(m,1H) 

11 hc-//"^ 1600 4.74(m,1H) 
M HC t^/y 2 1532 5.14<m,-CH r ) 



»0 



50 



B 1738 4.50(m.1H) 

3 1578 



-2 C-(Q). }S8 



66 
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Efflmpltja (Method J) 




J-1 



(1) 1->53 

To a solution of 4-tiydroxy-L-prolinB methyl eeter hydrochloride (15.16 g. 83.47 mmoO in dichtorornethane (448 ml) 
were added triethytarrfne (52.4 ml. 4.5 x 83.47 mmol). 4Hxorr»-fH*err/taceiic add (21 .54 g. 1.2x 83.47 mmol). and 
then 2-chtoro-1 ^^Imethyfimidazolintum chloride (21.17 g. 1.5 x 83.47 mmol) under k^cooUng The mixture was 
stirred for 10 rrfn at the same temperature, then allowed to warm up to room temperature, stirred tor 1 hr and 40 min. 
and poured Into wa^erMichkxornethane containing dl. HO for partition. The dk*kxomethane layer was washed with 
water, saturated aqueous sodium bicarbonate, and water, dried over MgSO* and concentrated in vacua The residue 
was objected to silica gel column chromatography and fractions etuting with ethyl acetate were coiected and recrys- 
tallized from dk^oromethane/elhyl ether to obtain prism-Oka crystals (15.74 g. mp. 1 35.0-1 36.<rC). Yield 55.1%. 
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Elemental analysis (C 14 H 16 BrN04) 


s 


Calod.: 


C. 49.14; 


H.4.71; 


N.4.09 


Br; 23.85 




Found: 


C, 49.23; 


H.4.73; 


N, 4.19 


Br; 23.25. 



10 

18(0^:3615.3440,1747,1650.1596.1490,1419.1403. 

NMRfCDCfe): 1.94-2.12 (m. 1H). 2.14-2.33 (m. 1H). 2.55 (d. J-4Hz. 1H). 3.42-3.87 (m. 2H). 3.62 (s, 2H); 3.72 (6. 
3H), 4.3W.60 (m, 1 H). 4.58 (t J-8HZ. 1H), 7.14 (d. J-8Hz, 2H), 7.44 (d. J-8HZ. 2H)» 

15 

(2)53->54 

Toasokitfonof 4+ydroxypro«ne derivative (53) (16.326 g. 47.71 mmof) in cfcWoromalhane (56 rrf) were added trt- 
ethylamine (&65 irf. 1 .3 x 47.71 mmol). and lien ntfnanesufenyl chloride (4.06 ni 1 .1 x 47.71 mmol) under tee-cool- 
so ing. After storing for 1 hr at the same temperature, tie reaction solution was poured into watar/dicMorainethane 
containing JLICI lor partition. Tnecich l orom 

note end water, dried ever NOj-SO* and concentrated in vacuo. The residue was subjected to silica 9* column chroma- 
togr^ihy and fractals luting with tdi>ene/ethyl acetate (1:1) were collected to obtain a mesytatad compound (19.98 
g). Yield 99.6%. A portion was lyophfced from benzene and subjected to elemental analysis. 

as 



Bemental analysis (C 15 H 18 BrN0 6 S O.ICgHe) 



Calod.: 


C 43.77; 


H, 4.38; 


N.3.27; 


Br, 18.67; 


S.7.49 


Found: 


C. 44.03; 


H.4.49; 


N.3.47; 


Br, 19.08; 


S, 7 50. 



35 

IR(CHda): 1748.1658,1598.1490.1427. 

NMR (COCl8)2.13-2J2 (m, 1H). 2.48-2.66 (m. 1H). 3.00 (s, 3H). 3.50-3.94 (m. 2H)> 3. (c, 2H), 3.75 (s. 3H). 4.62 
(t J-8Hz). 522-546 (m. 1H). 7.15 (d. J-BHz, 2H). 7.46 (d. J-8Hz. 2H). 

40 (3)54->55 

To a solution of the mesylate (19.81 g. 47.14 mmol) in dimethytamamide (154 ml) was added sodium aztoe (9.19 
g, 3 x 47.14 mmol). The mature was heated at 60*C with stirring tor 9 hr, and poured into water/ethyl acetate for parti- 
tion. The organic layer was washed with water (x2) and brine, dried over MgS0 4 and concentrated in vacuo to obtain 
45 an azide compound (17.08 g. oil). Yield 98.7%. 

IR (CHCIa): 2102,1747,1652.1593.1487.1424. 

NMR (CDCI3): 2.10-2.25 (m. 1H). 2.37-2.57 (m. 1H). 3.44-3.86 (m. 2H). 3.65 (S. 2H). 3.75(s, 3H). 4.15-4.29 (m. 
1H). 4.48 (d.d, J1-8HZ. J2-2HZ. 0.3H), 4.63 (d.d. J1»9Hz. J2-5Hz, 0.7H). 7.17 (d. J-9HZ, 2H). 7.46 (d, J-9HZ, 
so 2H). 

(4)55->56 

To a solution of the aside compound (16.61 g, 45.23 mmol) in dtexane (220 ml) was added platinum oxide (2 g). 
55 and catalytic reduction was carried out. The reaction solution was filtered and concentrated in vacuo to yieto an amine 
(1897 g) as a syrup. 
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NMR (COOa): 1 .70-1.94 (m. 3H), 2.31-2.53 (m, 1 H), 3.34 (dd, J1-10H*. J2-4Hz, 1H). 3.46-3.80 (m, 2H). 3.64 (6. 
2H). 3.75 (8. 3H) t 4.38-4.53 (m. 1H). 7.16 (d. J-8Hz, 2H), 7.45 (d, J-8H*. 2H). 

(5)56->57 

5 

To a solution of the amine (18.97 g, 45.23 mmoQ in acetonitrile (222 mi) were added potassium carbonate (9.38 g, < 
1.5 x 45.23 mmoO and than benzyl bromide (5.92 ml, 1 .1 x 4523 mmol) under ice-cooling. The mixture was stirred for 
1 0 min at toe same temperature, warned up to room temperature and stirred tor 1 6 hr. The reaction solution was tittered, 
washed with dichtaromethane. and concentrated in vacua The residue was poured into water/ethyt acetate tor partffiort -,- 
io The organic layer was washed with brine, dried over MgS0 4 and concentrated in vacua The residue was s ubjec t ed to . 
silica gel column chromatography and fractions eJuting with toiuena/ethyi acetate {1:1 to ethyl acetate) werecottected «• 
to obtain an N-benzyl compound (10.654 g, yield 54.6%) as an oi. 

- IR(CHCl3): 3320.1741.1646,1488.1434. 

is NMR (CDCI3); 1.86-2.06 (m» 1H). 2.28-2.48 (m, 1H), 3.30-3.50 (m, 2H). 3.51?3.80 (m. 3H), 3.61 (s, 2H), 3.72 (e, V: 
3H). 4.37-4.53 (m. 1H). 7.14 (d, J«9Hz, 2H). 7.42 (d, J-9Hz, 2H), 7.20-7.39 (m. 5H). . 

- -:-^fa!>w->a»--'-'''^>5, ^ - -r -.- • .v e \ ■, 

20 To a solution of the N-benzyl compound (1 0.782 g. 25.00 mmoQ in olchtoromethane were added dM-butyl dcarbo- 
nate (12.42 g, 2,2 x 25.00 mmol) and then 4<frmethylaminopyndine (640 mg, 0.4 x 25.00 mrnoQ under ice-coding. The 
mixture was stirred tor 10 min at the same temper a ture, then wanned up to room temperature aid stirred tor 22 hr. The * ' ' 
reaction solution was poured into waterAticNoromethane containing dil. HO for partition. The dichtoionietri a nejpyer 
was washed with water, saturated aqueous sodium bicarbonate, and water, dried over MgS0 4 and cxjncantretedin , : - . ,v 

26 vacuo. The residue was s ubje ct ed to silica gel column chromatography and fractions eluting with toiuena/ethyi acetate : 
(3:1) were collected to obtain a Boc-compound as a foam (5.412 g). Yield 42.7%* r - 

IR (CHCI3): 1792.1744,1684,1648.1489.1474.1450.1426. : ^ . {.^^^ 

NMR (CDCia): 1.047 (s, 9H), 1.86-2.14 (m, 1H), 2.22-2.50 (m, 1H), 3.24*3.75 (m, 3H), 3.54 (s, 2H). 3.70 (s, 3H), • . 
30 453-4.55 (m. 1H). 4.40 (S. 2H). 7.03 (d, J-9H2, 2H) 7.41 (d. J.9H*. 2H). 6.96-7.35 (m. 5H). 

(7) 5B->59 

To a solution of methyl ester (5.410 g. 10.180 mmol) in methyl alcohol (67 mQ was added 1 N potassium hydroxide 
ss aqueous solution (203 ml. 2 x 10.180 mmol) and the mixture stirred tor 2 hr and 35 mm at room temperature. The reac- 
tion solution was poured into water/ethyl ether for partition. The ethyl ether layer was washed with water. Aqueous lay- 
ers were combined and poured into water/ethyl acetate cont ain in g dil. HCI for partition. The organic layer was washed . . . 
wrfri water, dried over MgS0 4 and concentrated in vacuo to obtain a carboxytk: acid (4.434 g) as a toam. Yield 845%. 

40 IR(CHCl3): 3350^600,1728.1683.1647.1487.1474.1451.1417.1392. 

NMR (CDda): 141 (s, 9H). 2.10-2.45 (m, 2H). 329 (t J»10Hz. 1H), 3.40-3.72 (m. 1H). 3.56 (6. 2H). 4.24-4.56 (m. 
4H). 5.40-6.00 (m, 1H). 7.03 (d. J«9Hz. 2H). 7.39 (d, J-9Hr, 2H). 7.07-7. 19 (m. 2H). 721-7.35 (m, 3H). 

The product was treated in a manner similar to those described in the Examples above to yield thtazofidinedione 
45 derrvative(J-l). The PhysicochemicaJ values of the compound (J-1) are shewn in Table below. 



so 



ss 



76 
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10 



IS 



J-1 




IR(CHCI a cm- 1 ) NMR(CDCI 3 ppm) 

1738 4.60(m,1H) 

1702 4.73(d,1H) 
1632 
1590 



-2 




IR(Nujol cm' 1 ) NMRjDMSO ppm) 

1739 
1701 
1626 



4.92(s,-CH r ) 
7.26(s,-CH») 
10.42(s,NH) 



40 



60 



66 
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Example 14 (Method K) 



6 



10 



16 



20 



25 



30 



35 



40 




45 K-1 



50 (1)60 ->61 

To a solution of the starting compound (0.39 g, 1 .49 rnmol), which is described in a fterature (D. K. Diksihit and S. 
K- Panday. J. Org. Cham.. 1982.57.1927). in methylene chloride (5 mQ wore added triethytamine (0.62 ml. 4.48 mmoi) 
and 4-bfomcphaoytacetic acid (0.35 g, 1.63 mmof). To the mixture was added 2<hkxo- 1 .d^imethytinvdazof inium chio- 
55 ride (0.38 g, 2.24 mmoJ) with stirring and under ice-cooling. After stirring for 1 hr at room temperature, the mixture was 
poured into ice-cold water, followed by extraction with ethyl acetate. The organic layer was washed with 1 N HQ, satu- 
rated aqueous solution of NaHCOg, brine, successively, dried over anhydrous NtsSO* and conce n tr at ed in vacua The 
residue was purified with silica gel column chro matog raphy (toluene/ethyl acetate. 85:15) to obtain an aimed product 



78 
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(0.52 g). Yield 78%. 
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6 


Elemental analysis (C^H^BrNOa) 




Catod.: 


C.62J9; 


H. 6.16; 


N, 3.06 




Found: 


C, 68.06; 


H.6.24; 


N. 3.16 



10 



NMR (CDCIa): 1.43 (s. 9H). 1.97 (m, 2H), 2.82 (m, 3H), 3.15 (m. 1H). 3.58 (8. 2H); 3.63 (m. 1H), 4.43 (dd. 1H. 
J-4.0A6HZ). 7.01-7.50 (m, 9H). 

IS :* 

(2)61->62 ^ 

ToasdutionofastaringccM7f)Ound(0.52^^ 
mmoO and trifluoroacric acid (0.85 ml. 11.4 mmof) and the mixture allowed to aland overnight at room temperature. 
20 Under ice-cooling, the reaction mixture was combined with aqueous solution of NaHOOa and concentrated. The resi- 
due was extracted with ethyl acetate. The extract was washed with brine, dried over anhydrous NagSO* and concen- 
trated in vacua The residue was subjected to silica gel column c hr omatography and fractions eluting with 
chtorotorni/methanol/acetic acid (94:6:0.1) were collected to obtain an aimed product (0.44 g). 



26 





Elemental analysis (C^H^BrNOj) 




Calcd.: 


C, 62.89; 


H 6.16; 


N, 3.06 


30 


Found ; 


C. 63.06; 


H.6.24; 


N, 3.16. 



ss NMR (CDCI3): 1.81 (m. 1H). 2.46 (m, 1H), 2.70 (m, 3H) ( 3.17 (m, 1H), 3.61 (m, 1H), 3.63 (s. 2H), 4.65 (d. IK 
J.7.2HZ), 7.10-7.51 (m. 9H). 

(3) 62->63 

40 Under a nitrogen atmosphere, to a solution of a starting compound (0.45 g. 1 . 1 1 mmd) and triethylamine (0.37 ml. 
2.68 mmoQ in methylene chloride (5 ml) was added ethyl chlorocarbonate (0.19 ml, 2.0 mmd) under ice-cooling, and 
me mbctore stirred tor 1 hr.Aft^ 1.33 mmol) 

in methylene chloride (1 ml), the mixture was stirred tor 3 hr under ice-cooling . To the reaction mixture was added 
water, followed by extraction with ethyl acetate The organic layer was washed with 1N HCI, saturated aqueous 

46 NaHC0 3 and brine, successively, dried over NazSO* and concentrated. The residue was subjected to silica gel column 
chromatography and the fractions eluting with ethyl acetate/toluene (2:8) were collected to yield an aimed product (0.59 
g). Yield 86%. 



so 



Elemental Analysis (CaaHnBfNgOjS 




0.5HjO) 




Calod.: 


C 62.85; 


H.6.71; 


N.4.44 


Found : 


C, 82.77; 


H.6.61; 


N.4.61. 



EP0M8 004 A1 



NMR (CDCy; 0.07 (s. 6H). 0.92 ($. 9H), 1.60 (m, 1H), 2.65 (m. 1H), 2.86 (m, 2H), 3.15 a 1H. J-9.0 Hz), 3.55 (m, 
1H). 3.61 (s. 2H). 4.68 (s. 2H). 4.82 (d. 1H, J-7.8HZ), 7.07-7.50 (m. 13H). 9.43(8. 1H). 

(4) 63->64 

To a solution of a starting compound (0.27 g, 0.434 mmoQ in taCrmhydrofurmn (3 mi) was added 1M tctrabutylammo- 
nium fluoride in tetrahydrofuran (0.434 ml, 0.434 mmof). and the mixture aflowed to stand overnight. The mbctura was . 
concentrated in vacuo and extracted with ethyl acetate. The extract was washed with brine, dried over anhydrous 
Na^SO* and co nce nt rat ed in vacua The residue was subjected tosfiica gal column c hro m a tography and the fractions 
©luting with ethyl acetate/toluene (6:4) were colected to yield an aimed product (0.15 g). Yield 67%. 

NMR (CDCJ3): 1.60 (m. 1H), Z63 (m. 2H), 2.84 (m. 2H), 3.16 (t 1H. J«9.4). 3.59 (m, 1H). 3.61 (s. 2H), 4.62 (s, 2H), 
4.82 (d f J.7.8Hz.1H) ( 7.08-7.50 (m, 13H), 9.51 (s. 1H). 

The thiazoidinedtone derivatrve(K-1) was then prepared in a manner similar to that described in preceding Exam- . 
pies. Physicochtmical values thereof are shown in Table below. . 

Tablfi E 

K-1 

fKCHCUcm' 1 ) NMR(CDC^ ppm) 

]£? 363(s.-CH r ) 
1629 7.70(».-CH«) 
1586 



o 



Br 

L-1 



Compounds having proline ring instead of pyrroSdine ware prepared in a manner similar to that described In pre 
eating Examples. Physioochemical values thereof are shown in Table L. 



(C) 2002 Copyright Derwent Information Ltd. 



EP0848004A1 






B 


RfNijolcm' 1 ) 


NMR(CDCL, ppm) 


L-1 


S 


1700 
1584 
1530 


3.72(8,-CH r ) 
7.91(s,-CH=) 


-2 


Q 


1746 
1700 
1678 


3.71(3,-CH r ) 
7.70(s,-CH-) 



81 
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Example 16 (Method M) 



,CO0CH 3 

AcS- 

\ ^.M 

*BOC 



w _ ,COHN 



75 



20 




4-Position 2-Position 4-Posltion 2-Position 

66a AcS — COOCHg n-1 BnS — CONH- 

b AcS— COOCH 3 n-2 BnS— CONH- 

c AcS • COOCH3 f« BnS ™ CONH- 

3 AcS— — COOCH3 A ^2 BnS— — CONH- 



30 



in this Example, three kinds of compound, which correspond to Compound A-42. with different configuration at 2- 
and 4-posrtions of pyrrolidine ring were prepared in a manner similar to that described in preceding Examples using a 
starting compound known in Japanese Patent Publication (KOKAI) No. 29497071993 (USP 5317016). PhysicocherricaJ 
96 values of the resultant compounds are shown in Table M. 



50 
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Table M 





Position 
2 4 


R(Ni4olcm' 1 ) 


NMR(CDCbppm) 


M-1 


20 


4a 


3361 1599 
3145 
1758 
1665 


3.68(S,-CH2-) 
7.82(s,-CH=) 


-2 


2a 


4B 


3360 1598 
3139br 
1751 
1665 


3.69(s,-CH2-) 
7.82(S,-CH=) 


-3 


2a 


~4a 


3550 1588 
1750 
1697 
1664 


3.68($.-CH2.) 
7.82(S.-CH=) 



40 



45 



50 
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Exampte 17 (Method N) 



1 



O 66 




The compound (66) was prepared using the compound (1) as a starting material in accordance with (he method, 
described in prececfing Examples. The compound (66) was then converted into compound (67) in accordance wrth the 
procedures described in preceding Examples, which involve the steps: etherisation at the 4-position; reduction at the . 
2-poertkxi; aodabon; deprotection at the 1 -position; and amktatjon. The compound (67) was treated in a manner similar ..... 
to that descnbed in Exampies above to yield the compound N-1 . 
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Table H-l 



N-1 




IR (KB r cm 1 ) NMR fCDC k g pm) 

1743 4.39(ABd,-Chfe-) 

1608 4.49(ABd.-CHr) 
1608 7.81(S,-CH») 



z 


R 1 


Y,-Y 2 


N-2 CH 2 NHCO 




co-Q 


N-3 






N-4 






N-5 




CONH(CH2) s CHs 


N-6 


-(CHa) 3 CH 3 


S0 2 -Q-OCH, 


N-7 


-©"OCH 3 


S0 2 (CH2) 3 CH3 



Compounds prepared in Exanples above we« 



Experiment 1 CPLA2 InNbrtory Activity 

The compounds of the present invention was tested for the cPLAg kihtottory activity by e method known in a litera- 
ture (R. M. Kramer, E. R Roberta, J. Marietta and J. E. Putnam, J. Biol. Chem., 268(8), 526*5272 (1991)), as outlined 
below. 

As a substrate, iposomes which contain 1 ^jelrritoyt^-l^-arachidono^ and sn- 

1 ,2-dioleoyigiycerol at the ratio of 2:1 and have treated uKrasonically were used. The substrate was added to a 50 mM 
HEPES buffer (pH 7.4) (200 uJ) containing 1 mM CaCfc, 2 mM ditNothreitol, 150 mM NaCI, 0.1 mg/ml BSA so as to 
make the concentration of radio-labeled phosphatidylcholine 2.5 uM. To the solution was added a compound of the 
present invention in DMSO (10 mO to obtain reaction solutions each containing the test compound at 250 uM, 50 uM, 
10 uM, 2 pM, and 0 4 pM. The reaction was alowed to start by adding an enzyme (cPLAa) (4 ng) and continued for 15 
minat3rC 

The amount of fatty acids released by the reaction was measured on a liquid scintillation counter. Control was 
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obtained by conducting the ttyriment in the same manner except that a compound of the present invention was not 
added. The inhibitory activity was expressed as percent (%) to the control value, which was used for the calculation of 
the concentration required for 50% inhibition (IC50, jiM). The results are shown in TfeWe P 

Table P CPIA, Inhibition Activity 

Compound No. IC^iiM) Compound No, I<yuM) Cowrond Wo. IC^uM) 



A — 2 


7 


9 
c 


A — 
A 


9 9 


9 1 
c 1 




A — 


A 9 


1 A 
I 4 






c 

9 . 




A 

A 


9 9 


1 A 




A — 
A 


A 9 . 
4 3 \ 


£ 

0 • 


Q 
O 


A — A 


1 • 


£ 

D 


A _ 

A 


9 A 
C 4 


a 


9 


A 


A A 
4 4 


7 


A 
4 


A — 5 


O • 


£ 

V 


A — 


9 5 


1 ft 
1 O 




A — 


A 5 
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Q 
O 


A u 


O 

O . 


O .. 


A — 

A ■ 


9 A 


9 


0 
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A — 
A 


A A 
4 D 


7 


A 


A — 7 


C 

O • 


9 
0 


A — 
A 


9 7 

* r . 


■ c 
0 • 


1 
1 


A — 
A 


A 7 


£ 

0 . 


A 


A O 


A 

4 . 


Q 
O 


A 

A 


9 Q 


■ft 

. 0 . 


9 
3 


A — 
A 


A ft 
4 0 


4 • 


Q 




C 

0 • 


1 
1 


A _ 
A 


9 0 




Q 


A 

A 


4 Q ' 
4 y 


\ 7 




A — 1 n 


9 


ft 
O 


A «. 
A 


0 u 


1 O 




A — 
A 


O U f 


1 9' 
1 * 




A — 1 1 
f\ 11 


A 

4 . 


7 


A 

A — 


9 1 
O 1 


A 

4 . 


0 
0 


A 

A 


D 1 


£■ 

0 • 


9 
3 


A — 1 9 


1 

1 • 


9 


A — 
A 


9 9 


A 

4 - 


0 
0 


A 

A 


9 


c 

p • 


£ 

0 


A — 1 9 
A IO 


9 A 
4 U 




A 

A — 


9 9 
O O 


0 . 


4 


A _ 
A — 


D 4- \ 


9- 

3 . 


A 

4 


A 1 A 

A 14 


1 ft 




A 

A 


9 A 
3 4 


c 

O . 


3 


A 

A — 


O p 


3 . 


4 


A — ID 


1 5 




A 

A — 


9 C 

3 5 






A 

A 


C £ 




9 


A 1 C 

AID 


0 0 




A — . 

A — 


3 6 


1 4 




A — 


0 7 


4 . 


7 


A — 1 7 
A If 




0 


A — 
A 


9 7 


1 0 




A 

A — 


C ft 

o 0 


e 

D . 


1 


A — 1 ft 
A — lO 


16 




A 

A — 


9 Q 

3 0 


0 . 


4 


A * 

A — 


C A 




0 


A 1 O 

a 1 y 


4. 


3 


" A 

A — 


9' A - 
3 9 


£ 

0 . 
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A _ 
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£ A • 

O U 
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A OA 
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A 
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A — 
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£ 1 
O 1 
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1 O 




A 9 1 

A CI 
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A — 


4 1 
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A 

4 


A — 

A ~ 


£ 9 


A 

4 . 
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A 

A 


£ 9 
O 3 


3 • 




O 1 


0. 


8 2 


1? 


1 


1 

1 • 


1 




1 
1 


. £ 

b . 


n 
4 




2. 


9 




9 


A 
V . 


* P. 


n 


9 


& 

0 . 


1 
1 


B — 3 


1. 


2 


p — 


9 
V 


A 
U - 


ft ^ 


n 


9 

O. . 


1 A 

1 H 




B — 4 


2. 4 








9 

O ■ 


7 




A 


9 f\ 




B-5 


2 2 




E- 


5 


7. 


7 


H- 


5 


6. 


4 


B-6 


3 1 




F- 


2 


1 0 




H- 


6 


1 7 




B-7 


9- 7 




G- 


1 


9. 


0 


H- 


7 


1 1 




B-8 


1. 3 




G- 


2 


2 0 




H- 


8 


3. 


2 


B- 9 


0.4 4 


G- 


3 


1 7 




H- 


9 


2. 


0 


C- 1 


3 0 




G- 


4 


1 4 




H- 


1 0 


1 0 




C- 2 


2 5 




G- 


5 


2 1 




H- 


1 1 


4. 


3 


C- 3 


1 6 




G- 


6 


1 0 




H- 


1 2 


6. 


2 


C-4 


3. 2 




G- 


8 


5. 


6 


H- 


1 3 


4. 


4 


C- 5 


9. 8 




G- 


9 


4. 


2 


H- 


1 4 


8. 


2 


C- 6 


1 3 




G- 


1 0 


6. 


0 


H- 


1 5 


1 1 




D-l 


2 2 




G- 


1 0 


6. 


0 


H- 


1 6 


4. 


3 


D-2 


7. 0 




G- 


1 1 


8. 


5 


H- 


1 7 


4. 


9 








G- 


1 2 


9. 


9 


H- 


1 8 


1 1 





H-19 8.6 
H-2 0 6.6 
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Table P cPIA, Inhibitory activity (Continued) 

Compound No. K^fuM) Co mpound Wo. IC M (uW Compound Wo. IC^(uM) 



I- 


1 


26 




I- 


2 


3. 


5 


J- 


1 


2 1 




J- 


2 


2. 


9 


L- 


1 


5. 


3 


M- 


1 


23 




M- 


2 


1 5 




M- 


3 


1 0 




N- 


1 


6. 


6 



Experiment 2 Inhibition of Production of Prostaglandin E 2 in Human Fibroblasts 

25 Proliferation of fibroblasts has been observed in lesion sites of patients suffering from rhaurriottod arthrrfe, indicat- 
ing that rxostaglandins produced by fibroblasts, under toe stimulation of inflammatory cytokines such as TNF or IL-1, 
could parUdpato in the pnopjeee of the p atho lo gi cal oondMon a of dleeaae. front fas viewpoint the compounds of the 
prasantirventkyi were teatad for ^ 

uiation with IL-1 according to the method of J.M.Dayer etal (CACHECTWTUMOR NECROSIS FACTOR STIMULATES 
so COLLAQENASE AND PROSTAGLANDIN E 2 PRODUCTION BY HUMAN SYNOVIAL CELLS AND DERMAL FBROB- 
LASTS; J.M. Dayer, B. Beutlerm and A. Cerami, J. Exp. Med, 162*2163-2168. 1965). 
As shoim in Table Q, the production of p^ 



45 



SO 



InNbitory activity Against the Production of Prostaglandin E 2 in Human Fibroblasts 


Compound No. 


ICgoOiM) 


Compound No. 


ICjoOiM) 


Compound No. 


ICsobM) 


A-3 


2.4 


A-30 


0.51 


B-1 


7.5 


A-4 


4.9 


A-37 


6.9 


B-2 


1.9 


A-5 


7.0 


A-38 


4.9 


B-3 


2.1 


A-6 


8.2 


A-39 


6.0 


B-4 


4.6 


A-7 


4.5 


A-40 


7.7 


B-5 


2.0 


A-8 


2.5 


A-41 


14 


B-6 


4.7 


A-9 


3.0 


A-42 


3.8 


B-7 


3.6 


A-11 


8.5 


A-43 


6.8 


C-1 


6.1 


A-12 


1.6 


A-44 


1.5 


C-2 


0.40 


A-16 


2.9 


A-45 


1.5 


C-3 


7.4 


A-17 


3.2 


A-46 


1.5 


C-4 


2.0 


A-20 


0.30 


A-48 


8.7 


C-5 


12 


A-21 


1.0 


A-52 


2.9 


C-€ 


2.3 


A-23 


8.6 


A-53 


0.83 


D-1 


3.6 
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Table Q (continued) 



25 



Inhtertory activity Against the Production of Prostaglandin Eg in Humm Rbroblasts 





Compound No. 


ICsodxM) 


Compound Na 


ICso(mM) 


Compound No. 




5 


A-24 


4.9 


A-54 


1.1 


D-2 


5.7 




A-25 


8.0 


A-55 


1.1 


D-3 


7.1 




A-26 


1.8 


A-56 


0.93 


E-2 


6.0 


to 


A-27 


2.6 


A-60 


1.3 


E-4 


1.9 




A-28 


0.73 


A-61 


10 


H-8 


9.9 




A-29 


1.2 


A-62 


2.2 


H-9 


9.6 












H-10 


2.4 


75 










KM1 


8.5 












H-16 


1.9 












H-17 


7.0 > 












H-18 


1£ 
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Thecompoindsofthepr^^ 
production of prostaglandin Eg, and are useful in the prevention or treatment of inflammatory dfcetoee suchasrheu- 
niatoid arthritis, asthma, Wtemmatory bowel disease, injury due to ischemic reperfueton, anergic ihmitis. and psoriasis. 



so Claims 



1. A compound of the formula 1: 



40 



R 1 — Z 



Y 

B 



so 



wherein A and B are independently O or S; E is O or S; X, is - CO-, -CONH-, -CHaNHSO*-. -CHgNHCO-, - 
CHsNHCS-. -CHjO. -OCHz-. - CH2OCH2-. alkytena. aikanyflane or a single bond; Xj is cptionafiy substituted 
arylene. optionally substituted indoWiyl or a single bond; D is hydrogen or hydroxyalkyl; Y 1 is ■{CH 2 ) m CO-, - 
(CH^NHCO-, -(CH2)„NHSO r , KCH^CONH-. -(CH^CSNH-, -(CH 2 ) m SO sr .-(CH 2 ) m COr>. or a single bond; m 
and n are an integer of 0 to 3; Y 2 is hydrogen, alkyl, optionally substituted afcenyt, optiorotiy substituted cycloaJkyt, 
optionafly substituted cyctoatertyt. optionally substituted cydoalkytalkyi. optionally substituted cydoaDcanytalkyl, 
optionaBy substituted aryl, opbonaity substituted aralkyt, optionaly substituted heterocyc&c grot*) or optionaHy sub- 
stituted amino; 2 is -S-, -SO, -O, -NH-, -CONH-, -CONHChfc- or a singl e bond; R 1 is hydrogen, optionally substi- 
tuted alkyl, optionally substituted afcenyt, optionaly substituted aryl or optionally substituted aralkyl, or a 
pharmaceutically acceptable salt or a hydrate thereof, provided that whan X, is -CHjO. Y 1 is not a single bond; Y t 
binds to the pyrrolidine ring at 1 - or 2-position . X 1 binds to any positions other than the one to which Y 1 binds (pro- 
vided that when Y t is at the 2-position, X t binds loth 1 -position), and Z binds to any one of carbon atoms on the 
pyrrolictine ring other than those which X, and Y t bind; when Y 1 binds to the N-atom on the pyrrolidine ring, n is 
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not 0; when Y t Is -{CH^COO- and m is 0, Y 2 is not hydrogen atom; and whan X 1 is -OCHj-, it boat not bind to 
tha N-atom on tha pyrrolidine ring. 

2. The compound of claim 1 which is shown by tw formula la: 




la 



B 



wherein A, B. E, X, f Xg, D, Y 1t Y 2 , Z and R 1 are as defined above, or a pharmaceutical acceptable salt or a 
hydrate thereof, provided that when X 1 is -CH2O-, Y 1 is not a single bond; Y t binds to the pyrrolidine ring at the 1 - 
or 2-poeition, and when Yi binds to the 1 -position. X<, binds to the 2-posrtion, and when Y 1 binds to the 2-poeition. 
X 1 binds to the 1 -position, and Z binds to any one of carbon atoms on the pyrrolidine ring other than those to which 
X 1 andY 1 bind; when Y«| binds to the N-atom on the pyrroidme ring, n is not 0; when Y 1 is -(CH 2 ) m COO- and m is 
0, Y 2 is not hydrogen atom; and when X<\ is -OCH2-, it does not bind to the N-atom on the pyrroidine ring. 

3. Tha compound of claim 1 or2 which shown by tha formula fa: ■. * 




B 



wherein A, B, E, X 1f Xg, D, Y 1# Y 2 , Z and R 1 are as defined abate, or a pharmaceutical acceptable salt or a 
hydrate thereof, provided that whan X 1 is -CHgO, Y, is not a single bond; n is not 0; when Y 1 is -{CH^COO- and 
m is 0, Y 2 is not hydrogen atom. 

4. The compound of daiml or 2 which is shown by the formula ]£: 




wherein A, B, E f X 1t X 2 , D, Y,, Y 2# Z and R 1 are as defined above, or a pharmaceutical^ acceptable salt or a 
hydrat thereof, provided fiat when X 1 is -CH2O-, Y 1 is note single bond; when X t is -OCHj-, it does not bind to 
the N-atom on pyrrolidine ring. 
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5. The compound of da/m 1 or 2 wWcti Is Bhown by the formula Id: 



Y 



B 

76 wherein A. B, E. X 1( X 2 , D, Y 1t Y 2 , Z and R 1 are as defined above, or a pharmaceutical!? acceptable salt or a 
hydrate thereof, provided that when X, is -CHgO-. Y 1 is not a single bond; n te not 0; when Y t is -{CH^COO- and 
m is 0. Y 2 is not hydrogen atom. 

6. The compound ofanyc>neofdaimslto5,whef8inEjsS. andAandBisO, ora pharmaceuticatty acceptable salt 
zo or a hydrate thereof. 

7. The compound of any one of daims 1 to 5, wherein X, is -CONH-, -CH^NHSOg- or -CH 2 NHGO. or a pharmaceu- 
tical ly acceptable 6att or a hydrate thereof. 

as a The compound of any one of claims 1 to 5, wherein X 2 is optionally substituted phenyleoe, or a pharmaceuticaWy 
acceptable salt or a hydrate thereof . 

9. The compound of any one of claims 1 to 5, wherein Y, is -CO-, -CON H- or -SO^, or a pharmaceirticaHy acceptable 
salt or a hydrate thereof. 

30 

10. The compound of any one of daims 1 to 5. wherein Y 2 is optionally substituted cydoalkenytalkyi. optionally substi- 
tuted aryl. optionally substituted aralkyl or optionally substi t uted heterocydic group, or a pharmaceutical^ accept- 
able salt or a hydrate thereof. 

36 11. The compound of any one of claim 1 to 5, wherein Z is -S- or -O-, or a pharmaceutical acceptable salt ore hydmte 
thereof. 

12. The compound of any one of daims 1 to 5. wherein R 1 is optionally substituted aJkyt or optionally substituted 
aralkyt, or a pharmaceutically acceptable salt or a hydrate thereof. 

40 

13. A pharmaceutical composition containing a compound of claim 1. 

14. The pharmaceutical composition of daim 13. wNch 

45 15. The pharmaceutical composition of daim 13. which is an inhibitor against the production of prostaglandin E 2 . 



60 



(C) 2002 Copyright Derwent Information Ltd. 



EP0848 004A1 



INTERNATIONAL SEARCH REPORT 



ltppiioliaNo. 
PCT/JP96/02079 



Stf^^COnSvS^J/U. 413/12, A61K31/42, 31/425, 31/44, 
31/47 —HO 



a FIELDS SEARCHED 



Him 



wmmmmxm** 



Int. CI 6 C07D417/12, 417/14, 413/12 f A61K31/42, 31/425, 31/44, 
31/47 



(mm erf mm ud, mmn pnctaUe, i 



CAS ONLINE 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Cifcgory* 



No. 



WO, 95/10508, A (Shionogi & Co., Ltd.), 

April 20, 1995 (20. 04. 95), 

Full description* & EP, 675114, Al 

6 AU, 9478632, A 

JS, 6-184094, A (Zenega Ltd.), 
July 5, 1994 (05. 07. 94) , 
Full descriptions & EP, 586229, A 
4 AU, 9344443, A 6 CA, 2103947, A 
& ZA, 9305737, A & NZ, 248381, A 
& US, 5420298, A 



1 -15 



.1 - 15 



□ 



ioTBoxC. 



Special cMfNtoafdtaU 



tekeef 



-E- 



mm *X" 
k 



mm* 



■JOtte* tfeaeer 



mmm 



id levetvt m Mwestfw ewe wsee i 



I fltef mm mt mwt mm 



i of the iMemettoBal amtek 

October 14, 1996 (14. 10. 96) 



Dtte of Bailiag of the imernatioeal Much report 

October 22, 1996 (22. 10. 96) 



Nsae tod oailiag *d*eu of tbe ISA/ 

Japanese Patent Office 
Faonailt No. 



Fom PCI7ISA/210 (eeeoad sMtt) (July tW) 



Index 

EP848004Al.page 1 

0 printing error(s) detected. 

92 patent page(s) printed on 92 page(s). 



Page 1/1 



